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TEOGIRE, BEE, BEE, BIUNAEEIS

e %/ﬁ% %ﬁﬁﬂ% {ﬁﬂ%% F/Fmsy RIS

(Thv) (Fh) (Fh) (%)
2018 8.6 3.5 2.2 0.82 26
2019 9.1 3.7 1.9 0.67 21
2020 10.6 4.8 2.8 0.83 26
2021 11.9 5.3 2.2 0.47 18
2022 13.8 6.2 2.1 0.47 16
2023 14.9 7.5 3.2 0.60 22
2024 14.9 8.5 - - -
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% 3-1. Y UANTF HARWH SR OERER RS ()

4 2ZHME 12 E NE i 2ZHWE 17 5 phE NE &
1966 941 941 2000 568 2818 1,610 4,99
1967 792 792 2001 450 1718 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 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 3301 2006 329 1282 814 2424
1973 1,128 1,445 2,573 2007 744 1,514 1,185 3443
1974 1,993 2,624 4617 2008 830 1,665 1,542 4,036
1975 1,766 1,688 3,455 2009 517 927 1,087 2,531
1976 1251 1,188 2,440 2010 502 1,161 1,009 2,672
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 1,175 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 1082 671 2222
1984 1,084 1,713 2,797 2018 392 864 983 2239
1985 951 1,836 2,788 2019 541 767 634 1942
1986 1,130 2,153 480 3,763 2020 620 1267 891 2778
1987 903 1913 474 3290 2021 483 1,144 545 2172
1988 675 1,181 351 2206 2022 438 1,168 538 2,144
1989 933 2250 354 3,537

1990 1,174 2266 372 3812

1991 1,424 2476 549 4448

1992 1,083 2614 537 4234

1993 887 2,783 776 4445

1994 643 1872 599 3,114

1995 700 2,160 502 37361

1996 676 2,753 946 4375

1997 789 2,638 827 4253

1998 570 2,149 1,164 3883

1999 727 2991 1,742 5460

2022 D ifafE A FHE IR EAH,

-18 -



FRA-SA2023-SC07-10

32, YV U T HARUER PR EEO MR O 2hifgs% 7 & L OMEHE(L CPUE
f A& (R) SR L7
179 &K 2% 5 &K R #E (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 42,964 0.7
1984 83,312 46,122 0.6
1985 84,653 44851 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 17275 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
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T4V UNT BARYER P RRE O VEIRART 5

ikl B Bl |53 \DNEEE g R A
i (k) (k) (F2) (TR) 7%SPR F/Fmsy (%)
1997 4253 12568 4.526 85,198 13.18 127 33.84
1998 3,883 13,455 4336 61,537 17.04 1.05 28.85
1999 5,460 13,749 5.151 57,557 11.13 1.40 39.71
2000 4,996 11,243 5,175 62,020 9.38 1.63 44.44
2001 3,108 8974 3346 27,617 13.62 1.25 34.64
2002 3,308 7,583 3,177 24,433 9.23 1.55 43.62
2003 2,397 6,013 3,327 42,458 14.16 1.22 39.86
2004 1,429 5,771 2,424 49,383 23.27 0.78 24.76
2005 1,738 7712 2,490 64,394 25.13 0.75 22.54
2006 2,424 8,906 3,625 56,332 20.66 0.89 27.22
2007 3,443 11,529 4,559 36,004 17.85 1.01 29.86
2008 4,036 10,464 4,983 37,683 14.33 1.19 38.57
2009 2,531 8,431 4,562 53,034 19.94 0.92 29.84
2010 2,672 9522 4383 50,003 19.36 0.94 28.06
2011 3,483 9,679 4,064 47,456 12.70 1.27 35.98
2012 2,713 8,806 3,845 34,541 17.89 1.00 30.81
2013 3,032 8808 4204 33,199 15.21 113 34.42
2014 2.815 8,012 3,833 34,489 14.93 1.16 35.13
2015 2,159 7,050 2,999 35,545 18.57 0.97 30.62
2016 2,022 6,853 2,971 38,303 17.91 1.00 29.51
2017 2,222 8,056 3,244 42,742 20.48 0.90 27.59
2018 2,239 8,563 3,475 45,070 22.67 0.82 26.14
2019 1,942 9,056 3,715 47,001 27.95 0.67 21.44
2020 2,778 10,609 4,763 44,871 22.69 0.83 26.19
2021 2172 11,872 5319 62,576 36.23 0.47 18.30
2022 2,144 13,812 6,187 ; 38.39 0.47 15.52

VIS JRER « MBARITIAE LT EE D . 1 ERRIC BT 2 B3
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HEREM 1 BRFFMEORN

Rl - AR AL ] - FRREREIC OV IR E R, BlR&E
IR BRI E

A=A
FEREEIC OV TITFEI2 2 B

aR— MENT (BRI HiEII e B R 2 2 0)
HARFE AR BT H 720 0.30 % (K 7E

il - B IR
Filivnl] - FRITRIER L

Immﬁ«@%ﬁ?ﬁ

| :

T

— 20235 DN EDE
20234F DI E R R -
Blfa g ' — | R r— e AT ¢ 7 BIEAEERLR (1997
B ~20194EFREEDIMAE « BlARIZHESL)
o o
2024 A O L2022F DBl EN DR

2023 4F F |3 2020~2022 4F F OHMEE L, M7 A —4 1% &
PRV SR T BT D P 9eRE B i) RIS E L

|| “

20244 AR DA - AERIE 20244E LB D A B DARE

IR &R Ry lr— - AT 4 v 7 BWEARERR (1997

— | 2019 AREEOIMA R « B EIZHES )
ERFRT BN BT 54~ OB FLH

2025 4

A~ F P AR B AUl S5 < s R G

I YRS LRI, R U R BRIk U
FAREARIL B 1T L 0
i
- ﬂ 20244EDABC
B . 20244E DB R THIEIC X 2 s
R 7 R T LR B B & L 2 ZE2 e e B

KRBT EIRE BT EHI B4 D AT RIC 1T 2 B B AR 0T A BB AL %
wama SEZTER S D,

(http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html)
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WREH2 HEAE

(1) R RIS R OHEE

D1 ZHVEMEIZOWVWTIE, BEIRERHEICE T 28 OEREMR., BHEIER IO
SRR B2 LA R L LT STaE BEURBIKRIZE] E BT U 7o MERER D IR ReAfLpk & 1
LT, MERERIARFAZ b & ICHERER 3 X OV 4 22815 (1~3 ., 4~6 H., 7~9 A, 10~
12 H) ORE—RERFREAWT 4 LHBIORENEEMKEZRKD, 1 Z 5 NEHE (7
X) OWER TS ZIEZTZET 1 29 N MMEOKRERRERESRZFE L, 512,
MERERITES KO 4 B OF IR RAREIZR  CERR 17 FE AR S ) (2 X Flaofig L,
MERE 2 AR U CRE IR R A FHE LT,

@ 2 &9 QX MEIZOWTIE, BRI BRI KT S 72 8aI B IR ALK & $07 11
HEND, MHEAZD ARAERREEZRDT-, S5, MHEARL O 4 FHRNAE — (K&
BEER & T4 B O R ERIE B Z RO, 2% 0 P& MK (BIREIEME GTe) &
INE (BRI TR OfERTHXIEZ LT 1 £ 9 NEMHELSOEE DR % 5
BT, 61T, MEREAA D 4 EHIBIOFEERMBIRIC L 0 Flsfig L, FibfE R
BEsAE L,

@ BIFRFHEICHW - FEmpliagE 2T, EiRoO, @Qo&iE AWz, E-FEmb oY
REIE, ERROEREME, KE—KERRE L OERMIAEHERZRD DR D 7 hB O
HEA, FEhpAERETR L CREAE L,

(2) BEIREHEE
FEHIETRRE DO FFIZIE Pope D& Y (Pope 1972) . FlinplERIEIREH AR T,

Ngy = Ngy1y+1 €Xp(M) + Cqpexp (M/2) (1)

Z I T, NyylZyFICBIT % ail OEREBE. Cayl Ty FIZHIT D amDIERE A =T,
HARFETAREMIE, AN - Ao (FAF1960) (2L V. &EfFEl%E 8ie LT (M=2.5
—REER 8% =0.3) KT, 3k (AT :3). 4l E (RATF : 4+) 121X, FhEh
(2). 3) K&, FEIZBIT D 450, EE 3MOIEBIRE FIXELWE Lz,

C3,
N3, = CryiCo +yc3‘y Nyyy41exp(M) + C3 yexp (M/2) (2)
Nipy = 222N )
ahy T g By

=77 L. BOEAE (20224) 1%, 2~3Ricxi LT (@) RafioT-,

N __ Cqyexp M/2)
ay 1—-exp (—Fa‘y)

(4)

TA (20224F) D 2~3 kLIS Fix (5) KEHAWTEHE LT,
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Ng,y

Fy=—In <1 -

BUTE (20224E) @ 25% 0 Fid, fiF4 (20224) ZFR<EIT 34 (2019~2021 &) @
BYCROEEIEZ LU THEE SN2 FEFO 35D FICHE U TR LT,

2001 4E2 B T (2022 42) £ TO 2 5Ll EOEJRE & IEOIEHE(L CPUE OF% 72
Frg (6)., (7) RUZE VR, Znxi/MET D X0 REEFED 3D F 2R,

Y o)~ )y o

y=2001 Y
ny
B
y=2001 Y

|~

q= (7)

2T, IR TRR L CAE L L2 IR OFE (L CPUE, B X 2 bl LO&EJRE, y X
LY I3EEF (2022 42) . n lE 2001 B EGTF (2022 ) ETOFEFRERT, EHL
TR R R AL & B RS R Al e R 2-1 1T,

IMAEIL | EAOERESE L, &IFE (2022 4F) OMARIL, 1997~2020 FOHARE
FD# (RPSmed) (T 2021 FOBMAEDMEZLZ Fe U CTHEE Lo, HILF (2022 ) O 1 5%k
DOFIF 5) KX vH#HEE L7,

(3) YPR. SPR Ofi##r
MAHT= 0 fERE (YPR) EMMAHY BlfafE (SPR) X, LFTOXTRD,

YPR =Y _ SqW,exp(—=M/2) (1 — exp(—F,)) (8)
SPR =3._, fraSaW, (9)
Sy41 = Syexp(—F, — M) (10)

Z 2T, Sal¥amgllisi) AR, Wald aikllB ) 2 FARE, fralX akOk#EE (1
~25% 1 0, 3mkBA L o 1) 2T, RIS, AREICEIT DM OHEE TIidFHFma 8k & RKE L
TWAA, YPR BL T SPR DFEICBWTIE MSY AEDEOREICELE CHmE 5 2
TIRHAE AT T2,

(4) ET VMR
[ 5 (2023) 4EFE EIEAEAM O €7 A2 W TIE & #8245 6 (FRA-SA2023-
ABCWG02-03) | (ZfEV, ARBEDFEAMIZ V72 VPA O RHAII 2 4 PECAE (2 %3 2 i
IOV TR LT,
-23 -
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ARBEOGIRGHMETIX, WEOERE(L CPUE % 24k — MEFTOF o2 —= 7 (ZHN T
%, fEIEME (FEXE{L CPUE) & VPA THEE L7-EIREO FHIM & OBMRIZ, FEEDOIEA
DIRFENRLLMHE < AFM RO SN (R 2-1, iR 2-2), EEoH MBI,
DA T AT THELDRETRW 2D, 3 ITHRESRZRWZ L3200y (BRI S
FEALVESE S 2023) . A% UEER XD LERH D, FRIEM & THME & OBIRIT, BIEE R
ELCHERWEZZ N (FiRM 2-3), L hexXXT T 0 THTClE, 7 —4% DB
e BHAEITH Z LT, /s - BRHEESREO ONDL OO, —EHFMO/NE — Tl
Mol (R 2-4), 7o, VEBAXRI T 4 TR — U ORREEFRT tho (X, MAREK
(-0.01), &JHE (0.03) ¥ LOVAELRE (-0.03) THTiILH/hIhol,

51 Rk

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.

BRI BB ESE R 2 (2023) F0 5 (2023) AL EIRRHMIC IS T 2 T V2O FIEE 2
Wit B O FEHEFR #F. FRA-SA2023-ABCWG02-03.

FHH B — (1960) /KPEAY) D Population Dynamics & 7GR E B, BT, 28, 1-200.
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CPUE

[5igma=0.2, rho=0.57*J

log(Residual)

2000 2005 2010 2015 2020
Year

MREM2-1. Fa—=27 VPAILKITEE 1Y -
Sigma (IBLHIFAZE, rho 137220 H CAHBIREL, WV IKEIE 1.960 IXTH (95%XFH) .
WK 1.280 X (80%XfH]) Z/~d . *FHOHBERARETHL Z & 2T,

CPUE
10.01
x
D 7.5
]
£
[u1]
2 s.0f
1]
e
[y
a
2 254
0.0
2000 2005 2010 2015 2020
Year

MR 2-2. VPA TTHIL2EFREOTHME () LHEEE () ORFELl

CPUE
10.01
3 7.5
©
£
g
c 5.01
©
©
C
3
2 25;
0.0
0 2500 5000 7500 10000

Abundance / Biomass / SSB

fieR 2-3. PHME & FREREOBILR
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biomass

-- 2017
ol -4 2018
¢ —+- 2019
- 2020
5,000+ -0+ 2021
‘9. 2022

rho=0.03 - 1 - 3

12010 2012 2014 2016 2018 2020 2022 age | ., o 4

10,000 A

fishing_mortality

'2010 2012 2014 2016 2018 2020 2022

Recruitment

80,000 -

60,000 -

40,000 -

20,000 1

rho—-O 01

2010 2012 2014 2016 2018 2020 2022

MR 2-4. EJRE (biomass, b)) . MELRE (fishing mortality) . 1 &% & JF &
(Recruitment, T&) DL b1 AT T ¢ THEMT#EF
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MR 2-1. BT RS S
R E RS (55 )R)
4E 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1% 5.3 7.7 7.9 6.2 7.3 3.9 1.7 2.5 43 5.2 4.9 4.0 0.9
25 21.3 19.0 28.1 18.8 13.7 21.0 7.0 3.8 8.9 12.1 17.6 15.9 8.5
35 9.4 7.6 11.9 10.6 6.5 7.8 5.8 2.8 2.7 4.7 4.9 7.6 5.3
5% Ll 43 3.9 43 6.6 3.3 2.8 3.5 2.2 1.4 2.3 3.3 4.6 3.6
#t 40.4 38.1 52.1 423 30.9 35.4 17.9 11.2 17.3 24.3 30.8 32.1 18.4
EEAEEES ()
E 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
15% 278 427 444 299 327 211 81 113 233 209 277 188 45
20 1,714 1491 2551 1,595 1,049 1,536 613 318 780 999 1,553 1,610 753
3% 1,251 999 1518 1442 860 909 828 384 351 632 678 1,077 721
4% L b 1,010 965 948 1,659 872 652 874 614 374 585 935 1,061 1012
s 4253 3883 5460 4996 3108 3308 2397 1429 1738 2424 3443 4036 2531
A o B 2 CR 3K
i 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
15 0.08 0.11 0.16 0.13 0.15 0.18 0.08 0.07 0.11 0.10 0.11 0.14  0.03
25 0.74 0.50 0.86 0.83 0.56 0.96 0.64 0.30 0.43 0.56 0.64 0.68 0.55
3% 0.87 0.75 0.81 1.19 0.92 0.85 0.90 0.65 0.41 0.49 0.53 0.74  0.58
4% Lk 0.87 0.75 0.81 1.19 0.92 0.85 0.90 0.65 0.41 0.49 0.53 0.74  0.58
H ) 0.64 0.53 0.66 0.84 0.64 0.71 0.63 0.42 0.34 0.41 0.45 0.57 0.44
Em R ER (B AR
F 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
15% 81 85 62 58 62 28 24 2 49 64 56 36 38
Q0% 47 56 57 39 37 40 17 17 29 33 43 37 23
35 19 17 25 18 13 16 11 7 9 14 14 17 14
4% UL 9 9 9 11 6 6 7 5 5 7 9 10 10
it 156 166 152 125 118 89 60 71 2 118 123 101 85
ERBIERER ()
F 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
15 4226 4749 3471 2777 2774 1507 1180 1935 2,654 2558 3155 1,685 1855
25 3815 4371 5127 3291 2854 2898 1506 1412 2568 2723 3814 3,795 2063
3% 2,504 2206 3,171 2407 1662 1850 1619 933 1206 1,882 1916 2399 1,898
4% Lh 2023 2,130 1981 2768 1684 1327 1708 1491 1284 1742 2644 2584 2664
it 12,568 13455 13749 11243 8974 7583 6013 5771 7712 8906 11529 10464 8481
FEpH AR (FY)
E 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1% 0 0 0 0 0 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 0 0 0 0 0
3% 2,504 2206 3,171 2407 1662 1850 1619 933 1206 1,882 1916 2399 1,898
45% L 1 2023 2130 1981 2768 1684 1327 1,708 1491 1284 1742 2644 2584 2664
it 4526 4336 5151 5175 3346 3177 3327 2424 2490 3625 4559 4983 4562
El TR E (9
E 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
15% 56 56 48 45 55 48 46 54 40 56 47 49 52
20 79 91 85 77 73 88 85 88 83 88 101 89 88
3% 131 128 136 132 117 143 139 132 134 137 142 135 142
4% L b 249 223 250 260 236 251 274 274 258 281 253 278 304
A fin 1 e PR
E 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
15 0.09 0.15 0.20 0.11 0.16 0.21 0.09 0.11 0.26 0.20 0.20 0.19 0.05
25 0.85 0.68 1.06 0.69 0.61 1.13 0.71 0.47 1.05 1.12 1.21 0.92 0.95
3k 1 1 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 1 1
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Fh R (A R)
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¢ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
ik 5.4 7.6 7.4 2.5 2.2 2.8 2.5 2.7 2.0 1.9 3.1 0.8 1.0
20k 9.7 16.2 11.2 13.8 9.7 83 9.7 9.4 9.0 8.6 11.9 5.8 7.0
3 3.5 4.8 42 4.8 43 3.6 3.4 2.9 33 33 43 3.6 4.0
4 A b 3.4 3.5 2.8 3.2 4.2 2.6 2.1 2.3 2.4 2.2 2.8 3.2 2.7
i 22.0 32.2 25.6 24.2 20.4 17.2 17.7 17.3 16.8 15.9 22.1 13.4 14.9
R REE ()

¢ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
ik 280 390 350 126 130 146 129 159 111 108 171 49 70
2% 861 1,430 1,002 1,359 933 815 856 988 953 781 1,214 683 746
3 491 668 589 689 617 525 447 436 501 447 607 565 566
4 A b 1,041 994 773 858 1,135 673 590 639 674 605 786 875 762
&t 2,672 3,483 2,713 3,032 2,815 2,159 2,022 2,222 2,239 1,942 2,778 2,172 2,144
A fit 51 78 18 1R 5K

¢ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
ik 0.13 0.20 0.20 0.09 0.08 0.10 0.08 0.09 0.06 0.05 0.08 0.02 0.02
20k 0.54 0.78 0.56 0.81 0.66 0.55 0.67 0.60 0.51 0.41 0.57 0.24 0.29
3k 0.52 0.64 0.53 0.56 0.76 0.62 0.52 0.49 0.50 0.40 0.42 0.38 0.29
4 A b 0.52 0.64 0.53 0.56 0.76 0.62 0.52 0.49 0.50 0.40 0.42 0.38 0.29
HA Al - ) 0.43 0.57 0.45 0.50 0.56 0.47 0.45 0.41 0.39 0.31 0.37 0.25 0.22
Fh R EIRER (HAR)

¢ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
ik 53 50 47 35 33 34 36 38 43 45 47 45 63
25k 27 35 30 29 23 23 23 24 26 30 32 32 33
3k 10 12 12 13 9 9 10 9 10 12 15 13 19
4 A b 10 9 8 9 9 6 6 7 7 8 10 12 13
il 100 105 98 85 75 73 75 78 86 94 103 102 127
G E ()

¢ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
ik 2,739 2,553 2,237 1,770 1,928 1,823 1,839 2,257 2316 2,630 2,598 2,769 4,168
2 2,399 3,063 2,724 2,834 2,251 2,229 2,043 2,555 2,772 2,710 3,248 3,784 3,457
3k 1,404 1,634 1,662 1,873 1,349 1,314 1,282 1,316 1,482 1,578 2,076 2,086 2,637
4 A b 2,980 2,430 2,183 2,331 2,484 1,685 1,689 1,927 1,993 2,137 2,688 3232 3,550
i 9,522 9,679 8,806 8,808 8,012 7,050 6,853 8,056 8,563 9,056 10,609 11,872 13812
FlnplE s (hv)

£ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Uk 0 0 0 0 0 0 0 0 0 0 0 0 0
20k 0 0 0 0 0 0 0 0 0 0 0 0 0
3k 1,404 1,634 1,662 1,873 1,349 1314 1,282 1,316 1,482 1,578 2,076 2,086 2,637
4 A b 2,980 2,430 2,183 2,331 2,484 1,685 1,689 1,927 1,993 2,137 2,688 3232 3,550
it 4,383 4,064 3,845 4,204 3,833 2,999 2,971 3,244 3475 3,715 4,763 5319 6,187
Fln AR E (g

£ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Uik 52 51 47 51 58 53 52 59 54 58 55 62 67
25k 88 88 89 98 96 98 88 106 106 91 102 118 106
3k 142 139 142 145 143 146 133 149 150 136 141 157 140
4 A b 304 280 275 272 273 261 275 271 278 279 281 272 277
A i )RR

£ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
ik 0.24 0.30 0.38 0.16 0.11 0.16 0.16 0.18 0.11 0.12 0.19 0.05 0.07
25k 1.04 1.21 1.05 1.46 0.87 0.89 1.28 1.23 1.02 1.02 1.37 0.62 1.01
3k 1 1 1 1 1 1 1 1 1 1 1 1 1
4 A b 1 1 1 1 1 1 1 1 1 1 1 1 1
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WEEN 3 THEAEMBERERBKERS

AR 3AE 10 BB S T PRIRYEE S BT 2 Mok IC kv HIEEE R

#{E (SBtarget) (21X MSY # HEEBl T 28 A& (SBmsy: 4.1 T o), PRAE PR EM
(SBlimit) (Zi% MSY @ 60%735 Hi 2 Bl (SBO.6msy : 1.6 T~ ) ZEjfiyk#E (SBban)

[ZIZ MSY D 10%3 5 b s Eifai (SBO.Imsy : 21 b)) NS ZERBESNATVD
(BREIED> 2021, 2T 6-2),

HIEEERHAEER L MSY Z#EBLT 21t (F) 2RIz r F%:*%‘EI
3-11RT, ad— METIC L VS 2022 0B AR (SB2022 : 6.2 T o) 1A=
PRAVEE SR, PRV PRELVEH R L OB UKER 2 LR D, AREEICET 5 2015 Eu&w)
ML, MSY ZEBLT A L% TEl-> T\ LHlrs g (2 3-1),

SR 8 j_éq:yj*ﬂﬁ'ikﬁzﬁ\}%”$yjfﬁ'é HEOBREMEX 32 1R, HAR
zxﬁﬁﬁﬁﬁ%ﬁﬁ%uF DAL, EMIL 2 A TR TH D03, Bl E) B
i (FE R S AR 352”%L/LL0>J:E475> < RDEMMBH BT,

5| AR

B - HI P - JURHER « BREURIE (2021) BF0 3 (2021) 4REE Y T B AR PE 5T
AR OB BIEVEM S B 2 W7 B R ER B K PEMTIE - B HEAE. 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 Augst 2022)

-29.



FRA-SA2023-SC07-10

-
(&)

BET DL (F/Fmsy)

1.0
| |
| |
| | 2005 | -
0.57 i I :
| | | 2022
| | |
| | |
| | |
0.0+ L . I : :
0.0 0.4 0.8 1.2 16

HAEDL (SB/SBmsy)
R 3-1. PRV R & B E - EE L OBfR (MFE 7 ey 1)

3{(maxex | (Rreesees | AReEEEER
. 1

4l £

EiaEE (T )

0 4 8 1% 12 16
FIIMAE (T )
MR 3-2. SEHRIRTEIC 1T 2 SE B MR L Rl R R L OBk (AR dhER)

-30 -



FRA-SA2023-SC07-10

HREM 4 RETEFRAEICKE L-HETE

(1) FERTRORE

EPRAEAM CTHEE L7z 2022 FEOEPREN G, 2 A — MEHT ORIEEZ HWT 2023~2054
FETOPRRTHFEEZIT o7 (WRER 5. fERTPRICHT 2MARIL, FFEOTHIS
NHEMEEFEERRANG G 27, MABEORFHESEMEE LT, MHEOERSAMIZHE S 4
FEEEL, 1 ROV IR LR ZITo7-, 2023 F£OEERET, TS EJRE LB
WROWIETE (F2020-2022) 22BARE L, W7 A—% (CEXRES) IXEHEEERL
BHHUZREERICARME Lz, 2024 HELRBEORETE T, SFEICTHISH BAREEY D &
(2 FREDISES B ZE CED DAL D IEE 2 7o,

(2) s EEIHIE

AR, BAESHILEE R LIS AR MR - MET 2R 2R L
T, HARICHE LZREE (F) S2ED7-b0Thsd, NaEEHHNEB X NABCHE
D= OIARFEE ) TIX, BlAERNBAEHLEERZ Tl - 2810328k ERE T
BRI EZHI T 2 & & b, BlAEDRIVEHLEELL FICH 558 121X Fmsy (2
FREALREL B AR U EARIE LD EIRE T2 DER L TS, MK 4-1 ITRZHED
MEHLVEM BT D PR IC K VIRE SN E BRI 2 Rd, 2 2Tk
Bile LTt B 2 0.8 & LA Z n Lz, 728, WFZEHRIAEIER Tl p2Y 0.8 KL
T THIUL 10 F%I1C B IS HLILE 2 80% LA EORER T BRI D Z &3 HEE Sz 2 & AR
INTW3,

(3) 2024 O THIE

P ANC RS T RE SN2 2024 O ERIT, pA 0.8 & LIZHAIZIZ 40T
oy BE10ELTEBAIIZATT R ThHoTz (HEE 44, 6-4), 20242 FHISND
BlfaElX, B% 08 L LG AEWVWTHOMY IR LEHFE Y BAEEHAEME LR (Fid
#z4-1), ¥ 85 T hriiAEns (X 4-3), ZOHMEIIERAEHILEREL T
HDHTD, 2024 FFOIEIETIT pxFmsy & L TRDT,

(4) 2025 FFLLFE O T

2025 LI S & D TR TRIOFE R 2 M X 4-2 B L ORRER 4-1, 421217, REE
HHANZRIZES E A 10 FE MR L7256, 2034 FoBAEO TRIEIZ B A2 0.8 & L7z
LAz 54 F Ry (90% PHRIKEEIL 4.0 F~7.1 FRy) THY, BE 1.0 & LEHEICIE
41T R (0% TFHIXENL3.0 T~54 T Fy) THDH (RS 6-5), THMEA B ES L
WEMZE %L BRI DMERIZPI0.8LLF T80%% ka5, FRAEHLUEME S 0] 2 eI\ g
O BIZBNTH 100% & 705, BUROWEMEE (F2020-2022) Ak L7256 0 2034 40
BABEOTHEIZ 72T (90% FHIKEIZS52F~93F b)) Th BEGHILEESR
Z B2 REHRIL 98%, [RAVEFILMEME 4 LR 231 100%TH D (FiEF 6-5),
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a) Mt A EEEIC LSS

Rk TS IEEEEER
[FhiEx) (RRgEEEEz) (DEERERER]
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R e - — = —(Fmsy) = - — |
£ . |
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HAasE (FrY)
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(2aKkeEx] (RAZEEEEE] EEGEEEEE]

4

0 2 4 6
BEE (ThY)
R 4-1. (AR PRI

HAEE PLLYEN S (SBtarget) & HS BUFAEPERIFRICE S X H M L7- SBmsy TH 5,
FRAVE BREEVEEZE (SBlimit) 36 L OVEIfUKH#EZE (SBban) 121X, FNZIVEEME A
AW TW5b, FREMRE B ICIERE TH D 0.8 ZH Wz, BAEHRIE Fmsy, JKEAAEHR
I% 0.8Fmsy, HAMIEL HCR, JRAMUIEEMOKHUESR | AL ISR IS BV 22, ok
AR B AR BB R 27T, a) IXHtlh 2 8= L7235A . b) It & e
BETCHRLEGAETHD, b) IOV TIE, BT HHEOFMKRIC L > T RT
TR DN, 22 TIEOFERIRREIC IS 1T 2 ERM R IR O35 & O &4 R L
776
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(Z1:5-95%FHIXME, KVVELK: TIE, BOER: >ZaL—->3a>vnlfl)

R 4-2. EEERBHIRE WSS ORE) LBUROIEE CTORBR TRl (Fk)
KERBITEE, M I 2 b —2 g VRO 90% 0 & £ 5 90% I, #i
BT 3 Y ORERTROFIRTH D, FAROK ORI B EEHAEMNSE, HH
FRUTIRSAVE B R . R IR ER 2 7n 37, I RS L ONRESIS O KO
BITZN TN MSY B L Umsy 2777, 2023 FED ML Tl Sh 5 & JRE & SR O
I (F2020-2022) 12X DARGE L, 2024 LI O fadé | 3w B I ZE (24 4-1)
WZWED D& LT, BRI BITIZ 0.8 & HW e,
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MR 4-1. FRROBHED BAE - RAFHEILEER 2 LR 5 iR

a) BEEHEHEMNEZ LRSS (%)

B 2022 2023|2024 2025 2026 2027| 2028 2029 2030] 2031f 2032] 2033 2034| 2044 2054
1.0 100 100 100 100 99 82 65 56 53 50 48 45 43 44 41
0.9 100 100 100 100 100 95 85 76 73 70 69 68 67 68 62
0.8 100 100 100 100 100 99 96 93 90 87 85 85 86 85 83
0.7 100 100 100 100 100 100 99 99 97 96 95 95 95 95 94
0.6 100 100 100 100 100 100 100 100 100 99 99 99 99 9 99
0.5 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.4 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.3 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.2 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.1 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.0 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

F2020-2022 100 100 100 100 100 100 100 100 100 99 99 98 98 9 99

NPT BN IS B BB 5 104 H & 725 BIREDOEZ T,

b) [RFVEHILIEEZR Z LRSS (%)

B 2022| 2023 2024| 2025 2026| 2027 2028 2029] 2030| 2031 2032 2033] 2034 2044 2054
1.0 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.9 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.8 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.7 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.6 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.5 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.4 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.3 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.2 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.1 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
0.0 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
F2020-2022 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

KFITEE B AN IS S EHEBHLA D 104F 8 & 72 2 BAEF O Z R,

B A 0~1.0 TERE LI-HE DR TRIOR R 2~ 2023 4] oo Jffe B 3BUR o i
J£ (F2020-2022) 76 PSS 7.5 T Rl L, 2024 0 O EEEHIRANC X 5
WL Uiz, O OBIROMMEE (F2020-F2022, B = 0.60 (ZFH2Y) Tz 7=
B OfER bR Lz, KPR E SRR X 2F MO 10 F% 277,
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MEF 4-2. FERO#AER L OVAEROEHEOHER

a) Bl EOFHEOHR (h)
B 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033| 2034| 2044 2054
1.0 6,187 7,505 8491 7,185 5841| 5,058 4,654 4429 4301 4223] 4,180 4,138| 4,115 4,102] 4,021
0.9 6,187 7,505 8491 7,604 6457 5,720 5312 5,070[ 4926 4836 4,785 4,737 4,710 4,696| 4,604
0.8 6,187| 7505| 8491| 8,048| 7,140| 6479 6,080 5827| 5668 5565 5504] 5449| 5415 5395 5291
0.7 6,187| 7,505 8491| 8,517| 7.898 7348 6979 6,726] 6,556 6440 6369| 6304 6,264 6233] 6,116
0.6 6,187| 7505 8491 9,015 8739 8346 8,035 7,797| 7.623| 7498 7417 7343 7,294 7250 7,118
0.5 6,187 7,505 8491 9,541 9,673 9492 9279 9,081 8917 8,789 8,701 8,619| 8,561 8,498| 8,349
0.4 6,187| 7,505 8491| 10,099( 10,710] 10,811 10,747 10,625 10,494| 10378 10,291| 10,204| 10,139| 10,055] 9,885
0.3 6,187 7,505 8,491| 10,689 11,862] 12,329 12,486| 12492 12,433| 12,353 12,283| 12,201| 12,134| 12,033| 11,839
0.2 6,187| 7505 8491 11314| 13,142| 14,080 14,549| 14,761| 14.831| 14,831 14,809| 14,753| 14,699 14,602| 14,380
0.1 6,187| 7505 8491 11976| 14,564 16,099 17,004| 17,529 17,818 17971 18,053| 18,067| 18,055| 18,036 17,783
0.0 6,187 7,505 8491| 12,677 16,145] 18432 19,932| 20,923

F2020-2022 6,187 7,505 8491 8,833 8,535] 8,155 7,858 7,631 7468 73501 7276| 7206 7,160\ 7,125 6,992

KT EE AN RS S EHBE D 10 H & 722 BEEOME 7T,

b) WEEOVHEOHRE (F)
B 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033| 2034| 2044 2054
1.0 2,144| 3204| 4731| 4,081 3,531 3231 3056| 2965 2907| 2875 2.844| 2.832| 2,816 2819 2763
0.9 2,144| 3204| 4366| 3915 3472 3210 3047| 2957| 2898 2866| 23834 2.821| 2,806| 2808 2753
0.8 2,144 3204 3980 3,712 3,380] 3,163 3,018 2933 2874 2841 2809 2,795 2,779 2,779| 2,725
0.7 2,144 3204 3,573| 3468 3247] 3,082 2959 2883 2,827 2,794 2,762 2,747| 2,731| 2,729| 2,676
0.6 2,144] 3204 3,143 3,176 3,062 2955 2860 2,796 2,747\ 2,715 2,685 2,669| 2,653 2,648| 2,598
0.5 2,144 3204 2,683 2831 2815 2766 2,704] 2,658 2,617 2590 2,563 2,547 2,532 2)524| 2477
0.4 2,144| 3204| 2208| 2424 2490 2496 2470 2444 2417| 2396 2374| 2361| 2,346| 2337 2295
0.3 2,144| 3204| 1,701| 1947 2,069 2,021 2,129 2,125 2113| 2,101| 2086 2077 2,066 2,056 2,021
0.2 2,144| 3204 1,065 1391| 1532 1,608 1,641 1,656 1,659 1658 1,652| 1,648 1,641 1,635 1,608
0.1 2,144| 3,204 599 746 852 918 954 976 988 994 996 997 995 995 980
0.0 2,144 3,204 0 0 0 0 0 0 0 0 0 0 0 0 0

F2020-2022 2,144] 3204 3258| 3278 3,154] 3,041 2944| 2878 2,827| 2,795 2,765 2,749| 2,732| 2,729| 2,676

KFITAEE PR AN IS S BHBIME S 10458 & 72 5 HEEOE 2 R/,

B % 0~1.0 TEH LG

DRERTH O

DOFER A 79, 2023 i ] ooy B I HLR o

£ (F2020-2022) 726 FHISD 7.5 T hord L. 2024 A HiEEFHEANC L D
WL L=, o= OBk oL (F2020-F2022, B = 0.60
S PR AR &

SRR LR Lic, KELfE
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HREHMS FERFRHOAE

PN, TaFn 5 (2023) 4 JfEE BEHHIE KUY ABC BED 72D O LA #
(FRA-SA2023-ABCWGO02-01) | @ 1 ZREEOEHHANCHEV ., SFn 3 4E 10 J IS h
7o MEPREVEMS IR T 2P B IR W Tl KR ER MSY #8145 F
(Fmsy) OHEEIZHWIZ ARG BEIE 2021) &, #idFR 5-1 IR LEEFERE
(BB CARE. AR, FElmil PR, BUROEEE) 2 L TEM L7z, &z
B EO THIEHE X, T5F0 5 (2023) AFREEFFAPERMROHEE « B PRIEEMGHA -
FKTR I 2 b—ra T 5HM, — K (FRA-SA2023-ABCWG02-04) | (ZH5% #
i 7 FU =7 R (version 43.0) BLUEHHE /N> 77— frasyr (23 v FFEE 07b0705) %
Az,

FERTRNC IS T 2 2~3 i D EIRBEITLL F O TRD I,
Ngy =Ny y_1exp(—My — Fyq 1) (a=23) (11)
4iFFLL LD T T AT N—T OEFRBIEITLL T OXTRD T,
Nty = N3y 16xp(—Mzy 1 — F3y 1) + Nyyyy—1€Xp(—Myy o — Fpyo1) (12)

FERTRICIR T 2EE (F) 13 1 REROBEEHEBRANIED, PITOXNTRD T,

0 if SB; < SBpan
Fa,y = BY(SBt)Fmsy if SBban < SBt < SBlimit (13)
BFmsy if SB¢ = SBjimit
SBy—SBpan
Y(SBy) T — -

SBlimit—SBban

Z 2T, SBy ¥ y DBl E, Fmsy 35 X O SBtarget, SBlimit, SBban |LZ 11U e F
6-21ZFKE L TRLICBAEDEEHETH 2,
Fo. HEROEERBIILL T ORTRD T,

Cay = Nay (1 - exp(—Fa,y)) exp (— %) (15)
FERTHNC T 2 &R ER JONAERIE, & 2 CROEERBEE 2 I3RE R

F5-1 OFHEEAZFL TR, BABITIZOEREICKABSE2TC CHEE L,
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5| AXER

B « )10 9 JURIEAR « BRIFFRTE (2021) 45F0 3 (2021) 4EEE Y v oNTF HAHER 78 51
FEEOEHILEE S \Z BT D R B 2 BE. K EMZE - 2B BEHE. 1-26. FRA-
SA2021-BRP12-3.

[E SEAFFEBHIE N K EERFZE - ZUE g K EE TR JEAT (2023) 5 F0 5 (2023) 4RFE jffé s Bt
3 L OV ABC BE D 7= O HAFE#H. FRA-SA2023-ABCWG02-01.

IR ATA = LRSS (2023) 45 F0 5 (2023) FFEFAEPEBMROHETE « & ERILVEMS G -
FERTHS R 2 b—3 g VBT 280K 7 — B FRA-SA2023-ABCWG02-04.
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MRE 5-1. FRRTPHEHRICA W BEM

PR Fmsy F2020-2022 FHAE BT R
(£ 1) (7 2) (1% 3) (g) ¥ HE
1 7% 0.18 0.09 0.04 56.6 0.30 0
2 7% 1.21 0.65 0.36 96.2 0.30 0
3 ik 1.00 0.53 0.36 140.5 0.30 1
45U |k 1.00 0.53 0.36 282.4 0.30 1

1 B 3R EENFERE R 58 C MSY & EBL L K EOHEE OFRIZEIH L7 IRE (372
POH, A2 FEEIRAM T Feurrent MD3ERR)

2 AT 3 FEMERESE THEE Sz Fmsy (T72b 6, S0 2 FEERFHL T
Fcurrent (Z Fmsy/Fcurrent Z 8T 728 D),

T 3 ASREETIE 2020~2022 FE D F O FEME 2 BAROWEEL LT Y . Z D Ffaz 2023
FEOTRE R DFUEIZEEM L7,
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HEREHMG6 FBIENTA—FLFHEHEROBE

feFE 6-1. HAEEMBRIDONRT A —%

A ERLR S mEALE | A CAEE a b S.D. p

R lr— e AT 4o 7R | Fe/N TRk H 18.01 2423.60 0.25 0.57

a & bIIHHAERBRAOHEE T A =5 SDUIMABOIERERZE, pld B CHBERET
b5,

M 6-2. HHREAUEEZR L MSY

RH fil Gy
SBiareet 2 41 Fho FAE BRI 22, e KFFpEAEPE & MSY 232813 281
B ' i (SBmsy)
o PR SVE B LHEME 22, MSY @ 60%DifE BN GONLH A&
ES 1. v
SBlimit 52 6 Th (SBO.6msy)
SBban £ 2 EHho ERIOKHEZR, MSY O 10% D EENELN LB A &
2

(SB0.1msy)

T KEFEEPE R MSY 2 B8 AT (JRIELREL F)
Fmsy (1 5%, 2 7%, 3 7%, 4 el 1)
=(0.09, 0.65, 0.53, 0.53)

%SPR (Fmsy) 18% Fmsy (Zxf )53 %5%SPR
MSY 2.8 Fhy | I RFrfeAEPE B MSY
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FRA-SA2023-SC07-10

HH i Bl
SB2022 6,187 | 2022 FEDH R
2022 FEDVEEE (RIELREF) (1 5%, 2 1%, 3 1%, 4 Ll 1)

F2022 =(0.02, 0.29, 0.29, 0.29)
U2022 15.5% 2022 DI EEIE
%SPR (F2022) 38.4% 2022 FEDY%SPR
%SPR (F2020-2022) 31.5% AR (2020~2022 ) O I i35 %SPR*
EEELEESR & O kg
SB2022/ SBmsy 1 49 R FHoe A PE A JEBLT 2B i (B AR A B LV
(SBtarget) ' RN T D 2022 FEDFFAEDLL

T K FHo AP A BT D8 EICxT5 2022 4
F2022/ Fmsy 0.47 DUHEIE D L *
HAaEOKYE MSY %5289 5Kk HEA A
N I DK Y MSY %3283 5Kk %L FElS
B EOE) N HEhn

* 2022 FEDFERFD T T Fmsy DUSETE % 5 2 5 F 2 %SPR#H L THH LR 7=k,
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e 6-4. THAMEE L THIHAE

FRA-SA2023-SC07-10

2024 FEDF a8 (PHIEHIME) :8,491 b

2024 =D BLK O IETI

5 s B 53 Bb o

(F) (F/F2020-2022) TR
B=1.0 4731 237 31.8
=0.9 4366 2.14 293
B=0.8 3,980 1.90 26.7
=0.7 3,573 1.66 24.0
B=0.6 3,143 1.42 21.1
B=0.5 2,688 1.19 18.1
B=0.4 2,208 0.95 148
=0.3 1,701 071 11.4
=0.2 1,165 0.47 78
B=0.1 599 0.24 4.0
B=0 0 0.00 0.0
F2020-2022 3.258 1.00 21.9
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HIEH 6-5. Rrn B2 TR TR
ERELTODREENE AR

2034 & 90% fe 203{&50:5(‘?@%%%1@0
b DR < I B HLEEZ A EEIDHESR (%)
(Fh) (Fh) SBtarget SBlimit SBban

ES ES ES

B=1.0 4.1 30-54 43 100 100
=0.9 4.7 34 — 6.2 67 100 100
[=0.8 5.4 40 - 7.1 86 100 100
B=0.7 6.3 46 — 8.2 95 100 100
B=0.6 7.3 54 - 95 99 100 100
B=0.5 8.6 6.3 — 11.1 100 100 100
B=0.4 10.1 7.6 — 13.0 100 100 100
B=0.3 12.1 9.1 — 15.5 100 100 100
B=0.2 14.7 11.0 — 18.6 100 100 100
B=0.1 18.1 13.7 — 22.7 100 100 100
p=0 22.5 17.4 — 28.0 100 100 100
F2020-2022 7.2 52 -93 98 100 100
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HREHT7 REMBEHREZEERAV-ENRESHECELAE

PIE DT RGR RS F CiX, ARAK GEERE 10 oM E) Bl & B EE S
NTns, ZhH kv, AiffaXjlzEsiF 5 CPUE (U) kA TRIND,

v, =l
i,j — Xl]

ERTCRERE . X IISAR 85 & ThEhRT,

LEHHAL (H 721X ISRk 2 ERERE (P) IXCPUEDERFE LT, RATE
S5,

LEHEALIC BT D A2 RESS HE (X)) LR (O, GIREREK (P) OBfRIFKRA
DEITERIND, ELITARBXETH D,

9
P=2
XI

¢J

X'==
P
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HWEEH 8 HMEDREMBERSTEEMAL - CPUERELLFE

HAMEHE (1% 9 REBLO2E ) VX)) OFERGERE E &2 MBITIC V-, AEEHT
ARl - BRI AR, M5k, AfENNAER (kg BifichTnd, T—Z 0K 6 FHIN
VONFDWHERIN (BeXy v TF) T—FThHhiH0, EEIIET V28—
JEET /N (Loetal. 1992) %M L7z, KET AT, Eunxyv v TF 2G50 GllMkEETT
VEHBT —ZDHEW S CPUEET LVEAMASDOETHEN V FEEHT S,

ISEEEE LT, BiffERET NV TIEY UNTFOEARLE (1/0), CPUE €7 /L Cix CPUE
(g E-fL) &L, fEMEE L TERTh ZH A « SHEOEBL A 2 50E LTz, @t
HAHIL 2 oOETFACHIEE L, BEDRE LTHE, A, /NEX, ik GhE 12950
X 2ZH90%) BIOENWOOXRAEME DT TV INVEEE L TEDT, ZRAEEHIC
X, BFENRRSAOEIE UTEONEX %, KIRFERBEERORBFEE L THEAZ, v
DT OPEIRENEE U CONERXH 2, BB DIENOENE U TEJRIEZEE LT,
IRUIE R EBIEOR Y 7 VIEIC L > TET AVBIR LR, Wt 7T RIS
iz,

Aifafe=stT v

logit(A =) ~ 4 + A + /NI + Jf0E + 82 H + SN + /N + - Jfk
CPUE &5 /L

log(CPUE) ~ 4F + H + /INEIX + ik + 2 H + /NI + /NI A + 4Rk

1EHE{, CPUE [ZHfERET VL CPUE ETVENENTHER LY REFEL, T b

ERLDHIETHE, F MLy NEFE R L O/ 5% (LSMEAN) Z&H L
(R 8-1, MK 8-2), WM& &k U Cifimfgt (TS HIMNIC 1 EETH Y UnT
NS N RX OB O) CINEEE LIcEEED T (iR 8-3), T /LD
LTIE, R = A2 b FRA-SA2023-SC07-1001 Z & MR-\,

5| SR

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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BHA 2 BRI L D RIREICB O TERM LTV (2 9-1), A THREShZY
TANFIZONT, i &AL DERE 10 cm KGO HBUR LA BRE LTz,

1 O HBURI & FREFOBAREZ <5 72D CPUE-LogNormal €7 /L (FE% 2004) %
ME L, Xy vy FITxnd 5720, MUME (0.1) 2Nz 7z 1 R OREEEREAE R
MEEEChR L, TO AR HE BWESE L=, HESE, AEA. =V 7 (X 9-1 1
RLTE3 7T A), KE (120~140m, 140~160m. 160~200m D 3 7 7 &), JEKIE (0~
175 FTH25CHAAHTT I T R) B E LI VET VEME LT, SHEROR
e %78 %2 T Akaike's Information Criterion (2 X 5% 720 €7 V@R A2IT o -G8, FHAESE
EIEKEEETLET VN A NET IV E LTEITNZ, CPUE OF N> REafHT 57
B, NANETICEIT HHEFDRO /N _F V) (Grafen and Hails 2002) %R 7z,
ek, ARPMAEITFIZ 6~8 HIZT TUTOLILD M, 2016 DA 10 AB LN 12 AIZE S
7otz 2016 F & BRI L CHEAT L 7=,

CPUE Dix/N 31 2019 75 2020 A2 HNT TEABISHIN L7228, 2021 IR
WA U7z (W1 9-2), 2 kL RIZARRBEOWIEZEREL CPUE (X4-1) LHBILT,
2023 F(X 2022 FE L DA LI L= DD, 2020 4F & 925 E{KWVKHETH - 72,

5| FAXXRK

JE®F 7% (2004) CPUE AEYELIC IV B D AEEHERY T 77 1 — T2 B 2 M. /K PEMB AT I,
68, 106-120.

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