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IEEORRE, RER, BEE, BIURERS

. R Bfag sk E F/Pmsy BERIE

(k) (k) (k) (%)
2018 1.370 1.123 240 0.94 17
2019 1,190 973 196 0.93 16
2020 1,261 1,000 172 0.63 14
2021 1.213 1,040 179 0.67 15
2022 1,265 1,123 198 0.75 16
2023 1.372 1.236 330 1.02 24
2024 1.161 1.000 - . -

* 2023, 2024 FEOEIXFFR T AN E S EIETH S,
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F3-1. YT X LB LA KELEACERIC T 5 1P - fERIER O ERE () OHER
(1996~2008 4)

R4 iR 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

HRE MK 1 0 0 0 0 4 1 1 1 2 2 1 4
JINEE 1 0 1 0 0 0 0 0 1 1 0 0 1
e 0 0 0 0 0 0 0 0 0 0 0 0 0
sl 0 0 0 0 0 0 0 0 0 0 0 0 0
E [ 0 0 0 0 0 0 0 0 0 0 0 0 0
Z DA, 0 0 0 0 0 0 0 0 0 0 0 0 0

AT MR - 4 8 4 4 4 2 6 8 5 9 11 9
VNS - - - - - - - - - - - - -
il - 1 1 1 1 1 1 0 1 1 3 2 3
LA - 0 0 0 0 0 0 0 0 0 0 0 0
& - 0 0 0 0 0 0 0 0 0 0 0 0
Z D - 0 0 1 1 0 0 1 0 1 1 0 0

= e 12 17 21 25 15 10 9 12 11 11 19 6 10
/INES 13 15 20 19 14 9 9 17 16 10 11 11 12
il 0 0 0 0 1 1 3 1 2 2 20 15 1
SEHE 0 0 0 0 0 0 0 0 0 0 0 0 0
JE [ 0 0 0 0 0 0 0 0 0 0 0 0 0
Z O 0 0 0 0 0 3 1 2 0 2 0 0 0

R M 97 156 149 157 111 41 47 43 53 49 47 43 57
/NEE 15 27 30 22 36 13 21 16 16 17 14 26 22
ik 0 2 9 3 32 6 10 1 2 2 1 2 0
LA 0 0 0 0 0 0 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0 0 0 0 0 0 0
ZDih 0 0 0 0 0 0 0 0 0 0 0 0 0

K MIE 24 29 52 53 25 15 20 18 9 20 27 19 28
NS 52 77 78 69 45 24 31 29 27 31 24 13 20
falfE 0 0 0 0 0 0 0 0 0 0 0 0 0
i 0 0 0 0 0 0 0 0 0 0 0 0 0
JE 8 0 0 0 0 0 0 0 0 0 0 0 0 0
Z D 1 1 0 0 0 0 0 0 0 0 0 0 0

T K 3 7 18 5 3 2 3 3 2 3 2 1 1
N - - - - - 0 0 0 0 0 0 0 0
Tl - - - - - 0 0 0 0 0 0 0 0
Jasicil - - - - - 0 0 0 0 0 0 0 0
& - - - - - 0 0 0 0 0 0 0 0
Z DA - - - - - 0 0 0 0 0 0 0 0

/NE TE 144 213 247 245 159 76 83 82 84 90 106 81 108
NS - 119 128 110 95 46 62 61 59 58 48 49 54
il - 3 10 4 33 8 14 3 5 6 24 19 4
g - 0 0 0 0 0 0 0 0 0 0 0 0
T - 0 0 0 0 0 0 0 0 0 0 0 0
Z D, - 1 0 1 1 3 1 3 1 2 1 0 0

&t - 336 386 360 288 133 160 149 149 156 179 149 167

FEAKERFH A, 2021 AR LLRT O E O/ NH XIS g G HE RHZ L D,
FIROWERE I/ NEXB ORISR L EA (B Si=&3EEX, 8E=HEEX),
=L, BREBXOREED 5 b TERMOBE T TIEROBEREIZE DT,
2016~2018 4Ff@ S IR O/ NEDO RS &I, @5 R OEE MIRME R OGS E ) O IERE D
B3R 6D 7= IR OIS B 5\ T,

2022 4RI 3B E M,
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F3-1. YT XL T LA REFEALEIC I 2 1] - i ofkER (Fy) OHER
(2009~2022 4F)

W4 iR 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

HRE MK 1 0 3 2 2 2 0 0 0 0 0 0 3 0
/N 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ol 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HIEAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0
T 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Z DA, 0 0 0 0 0 0 0 0 0 0 0 0 0 0

aF 0 MR 6 9 7 9 8 17 13 14 11 5 4 3 2 9
NS - - - - - - - - - - - - - -
Tl 4 3 1 1 1 2 3 3 2 2 1 1 1 0
JIEHH 0 0 0 0 0 0 0 0 0 0 0 0 0 0
AT 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Z D, 0 0 0 0 0 0 0 0 0 0 0 0 0 0

By K 15 16 17 24 24 14 10 12 12 14 8 7 5 7
/INJES 13 9 6 5 6 21 27 43 43 30 43 37 34 37
il 14 15 6 3 4 0 1 1 0 1 1 0 0 0
s 0 0 0 0 0 0 0 0 0 0 0 0 0 0
E {5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Z DA, 0 0 0 0 0 2 3 3 2 2 3 1 1 1

@ R 70 79 11 2 6 12 38 50 64 60 61 64 76 88
IINEE 21 23 11 0 0 0 0 20 14 27 28 33 31 33
ol 1 1 6 0 0 0 0 0 0 0 0 0 0 0
JIEAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TETE 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ZDfth, 0 0 0 0 0 0 0 0 0 0 0 0 0 0

K IE 49 54 17 13 16 18 28 50 37 29 22 11 11 5
IINJES 22 20 19 6 6 10 29 40 40 62 22 12 13 12
il 0 0 0 0 0 0 0 0 0 0 0 0 0 0
s 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TE 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Z DA, 0 0 0 0 0 0 0 0 0 0 0 0 0 0

T4 3 2 4 4 4 10 5 13 12 8 4 2 2 6
/N 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tl 0 0 0 0 0 0 0 0 0 0 0 0 0 0
JIEAR 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TR 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Z DA, 0 0 0 0 0 0 0 0 0 0 0 0 0 0

/NE P 144 160 58 53 60 73 94 139 135 116 99 87 99 114
IINES 57 52 37 12 12 30 56 104 98 119 93 82 78 82
o 18 19 14 4 5 2 4 3 3 2 2 1 1 0
SRR 0 0 0 0 0 0 0 0 0 0 0 0 0 0
EiE 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Z D, 0 0 0 0 0 3 3 3 2 2 3 1 2 1

it 219 231 108 69 77 108 158 248 238 240 196 172 179 198

FVRIKERFH A, 2021 ARLLRT O WE O/ N IR g E RHZ L 5,

2010 F-DEF. BIRIET —ZIHKDO =D HIELSOIEZEITHE 5 FER OMIR & O
) HHEE,

KR O MEEE B NERB O R L EA (B Ei=aE X, &= EEX),
22, BEREXOEERED S b TERMOBBI I TEROEERIZE O,
2016~2018 1\ R O/NEDOTHE R, W5 ROEVE Mg s OG5 b fEE )
5RO T IR OIS A 5\ T,

2022 4E 3B E M,
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# 32, SEU~FERIBXOMEIZBITAYTXLT T LA OlfERN
1% & e XL FEUEAL 5 S AV I - %2

ey TREEC T pup cpuk BTy AT g cpuE

1973 104 20014 5.05 1.26 1998 20 41,153 5.83 1.56
1974 13 25751 437 1.03 1999 241 40217 5.08 1.56
1975 113 2359 478 1.05 2000 154 38250 4.03 0.85
1976 67 18440 3.63 0.87 2001 68 28487 2.40 0.61
1977 46 15936 2.88 0.76 2002 79 30147 262 0.71
1978 39 12420 313 0.79 2003 75 30457 23 0.70
1979 17 8523 2,01 0.48 2004 74 31523 233 0.72
1980 £ 1219 3.40 0.77 2005 77 2565 3.00 0.88
1981 58 14013 411 0.87 2006 84 23801 351 0.86
1982 52 12,581 410 0.90 2007 68 22602 3.02 0.79
1983 28 9300 298 0.77 2008 2 2659 3.48 0.79
1984 21 8763 236 0.51 2009 128 27932 4.58 1.01
1985 20 7297 271 0.42 2010 144 29738 4.83 1.14
1986 17 6,190 281 0.58 2011 41 8150 4.99 1.19
1987 14 4834 2.96 0.49 2012 M 6330 535 1.44
1988 13 8610 1.53 0.38 2013 4 919% 450 0.98
1989 16 12753 1.23 0.33 2014 53 12962 411 1.10
1990 18 15176 1.21 0.40 2015 81 11494 7.07 1.44
1991 24 15753 .54 0.48 2016 124 15488 8.03 2.19
1992 24 16634 1.45 0.46 2017 124 17326 7.18 2.04
1993 15 14143 1.09 0.35 2018 1 17641 627 24
1994 16 12356 1.29 0.34 2019 95 15541 6.09 1.97
1995 55 18,507 297 0.71 2020 84 15986 524 1.78
1996 136 28961 471 1.31 2021 04 17049 5.49 172
1997 208 37607 5.54 1.53 2022 11 18254 6.06 1.71

2022 I3 T,
SUE{L CPUE 3RS L L72ME CEB % 1 & LI2RrOFERHE) .
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KA1, YT X LT U A KPR OB PR E AR R
FHE  fERE  BAR IARK BESRS

0
Ty (ry) (k) (TR ()  rmy o %SPR
1998 1,205 386 838 5,905 32 1.92 17
1999 1,034 360 802 2,371 35 2.01 18
2000 779 288 653 1,961 37 2.02 19
2001 610 133 458 3,455 22 1.19 30
2002 606 160 459 1,549 26 1.56 23
2003 598 149 460 3,473 25 1.43 24
2004 622 149 417 3,877 24 1.33 26
2005 640 156 438 3,403 24 1.35 26
2006 689 179 533 1,812 26 1.41 25
2007 516 149 388 3,733 29 1.51 25
2008 644 167 410 4,338 26 1.56 23
2009 672 219 412 5,046 33 2.24 17
2010 556 231 399 1,749 41 2.76 12
2011 432 108 323 2,656 25 1.51 25
2012 432 69 291 2,968 16 0.96 35
2013 528 77 358 3,071 15 0.88 37
2014 845 108 481 11,144 13 0.79 39
2015 1,027 158 554 9,565 15 1.09 32
2016 1,303 248 801 10,470 19 1.47 26
2017 1,438 238 991 6,893 17 1.06 33
2018 1,370 240 1,123 6,148 17 0.94 36
2019 1,190 196 973 5,691 16 0.93 36
2020 1,261 172 1,000 7,654 14 0.63 47
2021 1,213 179 1,040 5,427 15 0.67 44
2022 1,265 198 1,123 2,145 16 0.75 42
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&gﬁgﬁ% HR ] TR T 0 AT 4y 7 BURAEPERSGR (1998
- ~20194EMEBEDIMAE - BARIZESL)
L2023 FEDOH AR OHEH
2024 FE~ORFTEFHE
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HRER2 BREAE

2002~2010 FEIIME S, 2011~2015 4. 2017~2020 FE 1L, 2016, 2021~2022 4
I8 B IR & AR TR S LT2 Y T X L 1 LA ORI ERS B & B ORI E s )
D 2R MR O AL A R L 7o, R MR AR O PERE 1~6 AR L OV 7~12 H
DN T THEFEIT o T2, RREEFNOFERLR & 1EEY 2RO 2R &l 5IR
R Z RO, YT XL TV A DR, KEB L OHFMIITMERESERN D D720, MR
B DA R PSRRI A lnELak & FH W TR 0 R 24T 72,1998 ~2001 A-1Z-DW T 2002~2010
FEAFXTOY T BRD T BT W RIERER] D 42K BRI F R Z S & ZHREY O
EEMRE SR LT, 7B, 6 U T, 2F 30cm DL F oM 1:1 & L, 7 E &
FE3lem L EIFT_NTHEE Le, £, MBI CHREZENH D720, B4 5~6 HICHES
AT ABR N | AEBIAERRBIMERER DR E 2 R D7, A 1 OB LI IniED 5
72, FHEIL 1N EER L U, 7L EOfEEIZ D nied, 7L 8l LA E O
TITATN—TL LT, oI ERIFEREE R Z T, LUTIZRT 28R — MET
IR VARSI R (e 2-1) Z2HE L7z, B, YTX¥ AT T L A1%20 42U
BAEXDZEHHE SN TUVDAY, 2002~2008 4FICifaME, FElin A E S 72K 11,266 fEIED
2B, 1 UL EOERIL 47 BHR L Do dz, 2 THME 10FELEEL, HN - |
DX (HH 1960) X0 HERFETAREM X 2.5/10=0.25 T—E L Lz, £/, Fnpl el
AIFRTRO X212 13 TIL 0, 2% TiE 0.3, 3L ET1.0 & L7,

1. Pope DUl A HW = EIREEOFE (X7 7 1)
B, SIS T D EPRB Na,y &, LLTF D Pope (1972) OUrElzzE W TR 7=,

Nay =Na+1y+1 exp(M)+Cay exp (M/2) (1)
ZIZT Nyl Xy FBIZBIT D a M OEIREH. Cuy Ty FIZBIT D a kb T

HD, BITE (2022 ), el (7. 7727 0—7) BIUORERK—1 mOBIRER
IZENENUTOXTRDIZ,

Na,2022=Ca,2022 exp(M/2)/(1 —exp(—Fa, 2022)) (2)
N7+,y:C7+,y/(C7+,y+C6,y) X N7+,y+1 X exp(M)+C7+,y X exp(M/Z) (3)
N6,y=C6,y/(C7+,y+C6,y) X N7+,y+1 X eXp(M)+C6,y X eXp(M/Z) (4)

F—=I TV F ZBR<FERE FEOGFEEILLTD (5) ATk,

Fay=—In(1—(Cayexp(M/2) /N,y)) )

EEO F i@ —1 O F LS 1L b X iasRkdiz, ak— METIZE T 2 Kt
ETHD 2022 4D Fid, £79° 1~6 5T OV TIE 2022 FFE &2 B < 4R 5 4R (2017~2021
) OF OFBfEE Lz, @l (X7 AT V—7) OFIZHONTL, fkEin—1 % &%
L 722 L OITBRINTRD T, D%, AT v 72 DHIEIZEY EHITHREFEDF %l

25
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7,
2. BEFEOF O (A7 v 72)

Fa—= 7R E LIFERINOEREREMEIZIZ, Y TFXLA T A DOFERYTHD
SIE |~ AR OMERE(L CPUE (M2 &K 7) 2Rz, FafF (2022 42) OF4FHD
BRI FZUTOEIICTFa—=07 L, BRBEEBLOF 2H#E Lz, HiTFOF i
BIF OFE GRBINE) 11X, Fa—=v 7 &2 LAR0nak— M (A7 v 7 1) HoHEE
SAVTZ 2017~2021 FFEDOFEZ Tz, A (2001) IS x, (1) XKEm/MeT 25k
D Ft 2 PREANT RO T2,

Xy —qBy)* (1

Flo, QOHEEEE IO (2) NTHTEIIKRD -,

YylyB
A — 2yyPy
TN .

Z 2T BIXEPRE, 1121 1998~2022 ED WK 4 HE L~ FEia i X OEHE( CPUE 2 AW
7=,

[5F0 5 (2023) EEIRFHEICEB T 5T V2l O FIE & 2Wiks R oftdiis#t (FRA-
SA2023-ABCWG02-03 ] 125> T, REPOFHIC VT2 =2 48— N EAT OFEFH 72 G 10
IREN R DA SV TRZE LT,

Fa—=V T O L D ar— MEFTFEROE N EMEX 2-1 (TR Lz, T O,
Fa—=U T LSBT Lo 2GE8 LR T, BEE, BAE. MAEDOWTLOME

HoLEmLSHESNTWE, £/2, T—XDOBEM « EFORBLRBIATHL o 27T
oA TIRHT OFERZM R 22 12 L, BREFOOBD T 2R AL bOD, H#H
TEEIC K& R BAITHEER SNy 72, FAEIX 2018 FEDTEEEN K E Mo T2 b DD, T Dl
DOETITHEEMEICKR E R LIIMR SN2 o7,

5| ARk

A —EZ (2001) VPA. AR 12 45 B8 IRETAR A i L HEE R e o s 5 — B IR AT FEER
F—, BAAKPEGIIRHET 2, 104-128.

Pope, J. G (1972) An investigation of accuracy of virtual population analysis using cohort analysis.
Res. Bull. int. comm. Northw. Atlant. Fish., 9, 65-74.

HFB— (1960) /KEEEY D Population Dynamics & JAZEEIFRE . HyE/KIFH, 28, 1-200.
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MR 2-1. adR— MEFTIZCHW =7 —% (1998~2009 4-)
FElppaE R (TR

HEfih 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1 1,117 220 34 468 153 736 534 443 84 369 418 367
2 1,724 1,138 494 294 547 201 488 786 691 181 827 984
3 824 798 688 140 349 275 137 320 361 348 174 505
4 287 419 426 134 145 146 197 48 187 244 151 136
5 149 235 223 105 52 85 37 90 43 108 80 105
6 83 117 118 63 68 61 37 25 62 64 50 97
8L 101 125 105 68 76 38 86 66 56 102 60 94
&k 4286 3,052 2,089 1272 1,391 1,542 1,516 1,777 1484 1416 1,762 2286

AEHERITEE R (g)

AE b 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1 23 23 23 23 23 23 23 23 23 23 23 23
2 70 70 70 70 70 78 81 70 73 45 74 68
3 114 114 114 114 114 115 108 119 123 113 106 103
4 165 165 165 165 165 186 150 162 193 132 166 132
5 193 193 193 193 193 206 193 185 239 151 187 185
6 235 235 235 235 235 240 236 233 262 193 244 194
7oL 306 306 306 306 306 319 313 271 336 257 334 314
A SE LR H(F)
AEHin 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1 024 011 002 017 012 027 017 016 005 012 012 009
2 053 044 041 025 032 024 031 043 043 017 045 046
3 049 054 056 021 057 028 027 037 038 042 025 059
4 033 053 068 021 036 054 035 015 041 051 034 034
5 037 053 065 037 012 040 027 028 020 047 033 045
6 042 060 061 040 046 022 032 030 033 058 045 096
704 E 042 060 061 040 046 022 032 030 033 058 045 096

Al 1 P B (T
i 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

1 5,905 2371 1,961 3455 1,549 3473 3877 3,403 1,812 3,733 4338 5,046

2 4,731 3,613 1,652 1,498 2278 1,071 2,055 2,548 2,259 1,337 2,582 3,010

3 2415 2,163 1,809 851 907 1,291 657 1,170 1,291 1,150 882 1,281

4 1,150 1,153 981 802 539 398 763 391 629 687 589 533

5 545 642 528 387 506 291 181 420 263 324 320 325

6 276 293 293 214 209 348 152 108 247 167 157 178
7o 337 315 260 234 234 218 354 286 226 265 189 172
Ak 15,359 10,550 7485 7441 6,222 7,091 8,039 8,326 6,728 7,662 9,056 10,545

AR R ik (b )

i 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
1 135 54 45 79 35 79 89 78 41 85 99 115

2 331 253 116 105 160 83 167 177 164 60 192 206

3 276 247 206 97 103 148 71 139 159 130 94 132

4 190 190 162 132 89 74 114 63 121 91 98 70

5 105 124 102 75 98 60 35 78 63 49 60 60

6 65 69 69 50 49 83 36 25 65 32 38 35
7L 103 96 80 72 72 70 111 79 76 68 63 54
&t 1,205 1,034 779 610 606 598 622 640 689 516 644 672
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MR 2-1. adR— MEFICHW =7 —% (2010~2022 4)
B RER (TR)
ﬂifﬁﬁ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
1 176 376 34 70 303 179 432 9 0 73 4 1 6
2 1,495 115 166 160 153 1,474 841 191 196 374 243 149 163
3 654 351 210 165 154 234 1,560 947 1,021 311 393 339 508
4 231 165 172 97 140 130 229 1,046 771 548 562 332 422
5 113 64 48 102 102 103 122 129 269 414 571 279 272
6 79 54 33 59 87 51 127 118 102 239 107 298 220
7Ll 52 37 25 35 44 99 68 43 98 149 61 217 275
A5k 2,800 1,162 689 687 982 2,270 3,379 2,482 2,458 2,108 1,941 1,615 1,866
R BIERE ()
AE I 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
1 23 23 23 23 23 23 24 25 14 15 19 13 18
2 46 57 60 62 67 43 49 51 44 39 37 25 35
3 106 90 88 83 102 89 68 73 70 60 57 52 50
4 123 126 107 122 131 113 97 101 99 75 81 80 79
5 178 178 159 159 178 143 162 143 134 115 114 109 112
6 247 210 186 223 222 193 195 181 186 138 158 150 151
704k 302 306 273 306 292 295 306 304 291 257 205 260 256
TESE T AR (F)
AR 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
1 012 017 001 003 003 002 005 000 000 001 000 000 000
2 063 011 011 008 008 022 014 003 004 009 007 003 004
3 070 031 033 017 011 017 041 025 022 009 014 013 014
4 064 040 026 027 022 014 027 057 034 018 025 018 025
5 057 039 020 026 053 027 020 025 030 033 032 020 023
6 082 063 038 043 039 061 067 032 034 050 014 029 026
70 082 063 038 043 039 061 067 032 034 050 014 029 026
ElnpERER (TR)
AE 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
1 1,749 2,656 2,968 3,071 11,144 9,565 10,470 6,893 6,148 5,691 7,654 5427 2,145
2 3,606 1,207 1,737 2,281 2,330 8412 7,291 7,772 5,360 4,788 4,367 5,958 4,226
3 1,476 1,489 839 1,207 1,636 1,679 5251 4936 5,885 4,001 3,399 3,187 4,509
4 552 572 850 468 794 1,138 1,102 2,712 3,008 3,682 2,842 2,300 2,183
5 295 226 300 510 279 495 772 656 1,190 1,663 2,384 1,718 1,499
6 161 130 119 191 307 127 295 493 397 689 929 1,353 1,092
70 104 91 92 113 155 244 157 180 382 431 529 987 1,368
EEis 7,944 6,372 6,905 7,841 16,645 21,661 25336 23,642 22,370 20,944 22,105 20,930 17,020
R R ()
R 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
1 40 61 68 70 255 219 250 171 84 85 147 69 38
2 168 69 104 143 156 363 360 393 234 188 162 149 148
3 157 135 74 100 167 149 356 362 410 241 195 166 224
4 68 72 91 57 104 129 107 273 298 278 229 183 172
5 53 40 48 81 50 71 125 94 160 191 273 186 167
6 40 27 22 43 68 25 58 89 74 95 147 203 165
7oL 31 28 25 35 45 72 48 55 111 111 108 257 351
s 556 432 432 528 845 1,027 1,303 1,438 1,370 1,190 1,261 1,213 1,265
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HREN3 EHEEBEFLZRAKERSE

BN 44 8 AICBE S A7 NHE B 5 2 B DA U B i 1 1c 0, B AR B
fill (SBtarget) (21X MSY /K #2331 28160 & (SBmsy: 758 b)) | RS B AL HE( (SBlimit) (2
I MSY @ 60%73 5351581 fa & (SB0.6msy 1257 F>) . ZXifa/k #E (SBban) (21X MSY @ 10%743
BHHN5HE AR (SBO.Imsy: 23 b)) WD ZEMNRESI TS (ZFEIED 2022b, i3 6-
2),

AEEEHAMEER & . MSY # BT HiE (F) #EMEIC LM 7y Maflie
X 3-1 1279, ad— MEFTIC L VS5 i7z 2022 o Fifai (SB2022 : 1,123 b)) &
HIEEHAHEME L LR S, AERICET S 2018 FELIEORET X, MSY 2 B4 5k
A TlEl> TWe L s s (EX 3-1, flid# 6-3),

IR HEIZ 51T 2 2 Bl fa B LAl I S U Sl O BMRA M R IX 3-2 1R, SR EL A
B RFVE L MEELL T Tl 2~4 B OEIERNFEAE DEIAZ D TD, Lol HAEN
BN A2 TR E A D RN ELIRDIE A BRSNS,

5| Ak

AR - SRR - AR DA - R BR - AR AL - B AR IESE < K ERIKER (2022D)
T4 (2022) AFEEY TR LA A KA E O B MEE S IZ B D W e &
L KPERTIE - ZEHERE, 1-40. FRA-SA2022-BRP06-01.
https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/20220825/FRA-SA2022-
BRP06-01.pdf (last accessed 28 Jul. 2023)
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ARER 4 RETHERBEICHE LFEFR

(1) FERTHOKE

BIRAHL CTHEE L 72 2022 FOEPREN D, 28— MESTOFEE L VT 2023~2054
FETORRTRHELZIT o7 HEEE S SR, MR T 2 MARIL, FFOB
BEND TR SN AMEE FAERRRAL D 5 272, MAEORMEEE LT, SHEOEHS
ITHE D REZEZRE L. 3,000 B DV R LEHHE 21T 7=,

ARG CTIXEFRE L REORICADOMHBEN S 2 alfetE A B S TR 0 | kTRl
BWTIXERBEEOHEEIC X 2FmBAEDOZ b 2B E Lz (=38I1FH 2022b), 72721,
FERTRNCHW S N AT RARE O H K « F/IMEIXZHEham BB S -8 o b
NTHDHZ L ERRLE,

2023 FoEE R T, TS 5 EJRE & BUKOTEEE (F2017-2021) 2> BARGE L 7=, 2024
LI OWHEITIZIE, EFICTH SN HARL D &I TROMEEHFANEZE TED b
DL = AV,

(2) JfsEE BRI

RS HIR AR, BESHEEERD BB A B AR - MET D ERERE R L
T, BUAEICHIS L-BEE (F) S2E0D-b0Th 5, NEEEIHHAIR X ABC HiE
D= DOFEARIEE ] TIE, BlABENRAEHLEIEREZ FEl - 728583k KER £ T
EARAICIREIE 2 M 2 & & b, Bl ENRAEIILEMI EICH 55 5121F Fmsy
SRR B # R U EAIREED LR E T H L OER L TS, MEK 4-1 ICARE
O TEPREUEESE B AP ZCE B i) I X W IRE SNSRI Z R, 22T
3B E LTI 2 08 L LTSGR E R LT,

(3) 2024 O T HfE

TS P AN RS S S 72 2024 O RERIT B # 0.8 & L7eHE1T1E 229 b
VLB ELOELEGAICIE27T P Thot (REE 6-4), 2024 FICTHISN D BlLAE
RRRSVE LR VEE A B[R D | P 1,000 k& RIAE LT,

(4) 2025 FFLLEE D T

2025 FELIFE S & O TR F R T O B 2 2 (X 4-2 38 L UM E 3 4-1, 4-2 1R, (s
BHHHIRICES EHZ 10 FMfkEe L72%HE, 2034 FOFHLEDO THMEIZ B 2 08 & L
ZHAITIE 821 By (90% FHIXMIE 507~1,160 b)) THY ., p % 1.0 & LIZEAICIT
715 b (90% FHIX I 425~1,032 b)) THD ik 6-5), FRIEA HEE BILUE
EZ% LR DHERIZ P 25 0.8 LT T 50%% kA5, RAEHIEMEME S L0 DRI B 2
1.0 TH 50%% EA%, BUROMEEE (F2017-2021) Z#fkei L7254 D 2034 FFO#faED
FHIEIL 730 B> (90% THIX X 436~1,049 F2) ThV, AEEHEEHEREL EES
E=R1T 40%, FRFVEHEEM R Z LA S MERIL 9% TH D,

51 Rk
RO BARE T SRR RN T - e BR - SRR AC - E AR SE KR IRER (2022D)
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T4 (2022) Y T LA LA KA O PR VEE S IZ B 5 W e B &
AERE. KPERTIE - BUE MK, 1-40. FRA-SA2022-BRP06-01.
https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/20220825/FRA-SA2022-
BRP06-01.pdf (last accessed 28 Jul. 2023)
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a) FEmhZIREIEIC LCS S

— R = I [
FrcEs) (REEERERE) (OFEEREER]
—_ i =
AT SRS —— 4= = fFma) - -
£ .
& . ; 0.8FMsy
el 1
S |
|:|j 0.54
i |
b !
I
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FE= (b))
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2 1501
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100 1
i
501
0 4
0 300 600 900
HFHE2 (M)

e 4-1. JEEEEBIA] (HCR) %
B L YEE 2 (SBtarget) | HS MU APERMRIZIE S RH L7z SBmsy ThH 5,
FRAVE PEEVEMEZS (SBlimit) 36 KX OAJA/KHUESR (SBban) (ZZ 4L EFUEHEE 2 AL T
%o FTHRRE B ICITIEREE TH D 0.8 Vo, BAEHR - Fmsy, JKGAGER © 0.8Fmsy.
R - HCR, FRAR - ZEUKMESS | SRR « [RIVEBLLMEE S, TR « B
EHEEERE A RT, a) T2 EIC LA, b) (Tt A g R TR L

BTHD, b) IZHOWTIE, AT ZEDOFEMMRIC L - TR ITE TR 508, 2
Z IR ERIRRE I B U B S 2R AR R DG & DO B A R LTz,
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-- Fourrent ---- ZEFUKHER
-- MSY - [RREREEEER
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(ZED:5-95% TR, AWEHR: THEME, VKR 2L —23>D14])

MR 4-2. EEFHEA] (HCR) Ra2MWIEERTH GRE) LBk O E k%
felH 7235 A ORI (Rkfr)
KREBIT M, MENTIZ I 2 b —2 3 URERO 90%03 8 £ 5 90% T IX [H .,
BT S B ORFRTHOBIRTH S, BlAEOK ORI L EEE MR, B
FRITZIRAVE AL VEE R . RIS OKER 273, IERIE DX OMHRIX Unsy %
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MRE 41 koM ES B - RAVEHILEER %2 LE SRR

a) FFEEEIEMEEEZ BRI DR (%)

B 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2044 2054
1 100 100 100 88 40 25 24 27 31 33 35 36 38 38 39
09 100 100 100 93 53 35 31 33 37 40 43 45 46 47 48
08 100 100 100 97 67 45 39 40 45 49 50, 53 54 57 58
07 100 100) 100 99 79 57 49 50 54 58 60 62 63 66, 67
06 100 100 100 100 90, 72 61 60 64 66 70 72 72 75 77
05 100 100) 100) 100 97 85 73 72 73 75 78 80 81 83 85
04 100 100 100) 100 99, 94 85 82 83 84 86 88 88, 91 91
03 100) 100 100) 100 100) 99 94 91 92 92 93 94 94 96, 96,
02 100 100 100 100) 100 100) 98| 97, 97 96, 97 98| 98 99 99,
01 100) 100) 100 100) 100 100) 100] 100) 99 99, 99 99 99 100] 100
0 100 100] 100 100) 100] 100) 100) 100 100) 100 100) 100] 100 100] 100
F;(())zl 17_ 100 100 100 90 44 28 26 29 32 35 38 38 40 40 42

b) [RAVEHEMEEZR 2 LD R (%)

B 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2044 2054
1 100 100 100 100 100 100 100 100 100 100 100 99 929 99 99
09 100 100 100 100 100 100 100 100 100) 100 100) 100 100 100 100
08 100 100| 100 100 100 100 100 100 100) 100 100) 100 100 100 100
07 100 100) 100 100 100 100 100) 100 100) 100 100) 100 100 100) 100
06 100 100) 100 100 100) 100 100) 100 100) 100 100) 100) 100 100) 100
05 100 100 100) 100 100) 100 100 100) 100 100) 100 100) 100 100 100)
04 100 100 100) 100 100) 100 100 100) 100 100) 100 100) 100 100 100)
03 100) 100 100) 100 100) 100) 100 100) 100 100) 100] 100) 100 100 100)
02 100) 100 100) 100 100 100) 100 100) 100] 100) 100) 100 100 100 100)
01 100 100) 100 100) 100 100 100) 100 100) 100 100) 100 100 100) 100
0 100 100] 100 100) 100 100) 100] 100 100] 100 100) 100] 100 100] 100
F22821 17_ 100 100 100 100 100 100 100 100 100 100 100 100 99 99 99

B & 0~1.0 TEE LIGA DR TR OMERZ T, 2023 FOifME EITBLIRORE T
(F2017-2021) 75 FRISHD 330 b & L, 2024 0 HIfEEBERANC L D L L
7o, O - OB OMEE (F2017-F2021, B=1.0 ([ZfHY) TiffE % i) 72355 Of5 R
Hor Uiz, KT iass sl 2RI X528 HEE 5 10 F% 28T,
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MR 42, kol L OVRERONEHEOHER

a) BAEDOVHHEOHER ()

B 2022 2023 2024 2025 2026 2027 2028 2029 2030( 2031 2032 2033 2034 2044 2054
1 1,123 1,236 1,000 841 747 686 658 663 679 694 705 713 715 714 724
09 1,123 1,236| 1,000 862 780 723 695 700 719 736 751 761 766 769 781
08 1,123 1,236| 1,000 884 816 763 736 741 763 783 801 814 821 830 843
07 1,123 1,236] 1,000 907 853 807 781 788 812 836 857 873 883 897 911
06 1,123 1,236| 1,000, 931 893 856 832 842 869 896 920 940 952 974 989
05 1,123 1,236| 1,000, 955 936 910 890 903 934 964 993 1,016] 1,032 1,063 1,078
04 1,123 1,236| 1,000, 980 981 968 955 973 1,009| 1,044 1,078 1,105 1,125 1,168 1,185
03 1,123 1,236 1,000 1,007 1,030, 1,033] 1,029 1,054 1,097] 1,139 1,179 1211 1,236 1297 1315
02 1,123 1,236| 1,000 1,034 1,082 1,105 1,112| 1,147 1201| 1,251
01 1,123 1,236| 1,000 1,061 1,137) 1,184 1206] 1256 1,323| 1,386
0 1,123]  1,236] 1,000] 1,090 1,196 1271| 1,314] 1,382 1469 1,549
F228213_ 1,123 1,236| 1,000 847 757 696 668 673 691 706

b) HEED PEOHER ()

B 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2044 2054

1 198 277 233 207 184 172 172 176 180 183 186 187 187 189
09 198 253 220 199 178 168 167 172 176 180 183 184 186 188
08 198 229 204 189 171 162 161 166 171 175 178 180 183 185
07 198 204 187 176 163 154 154 158 163 168 171 174 178 180
06 198 178 168 162 151 144 145 149 154 159 162 165 170) 172
05 198 151 146 145 138 132 133 137 142 147 151 153 159 161
04 198 123 123 124 120 117 118 122 127 131 135 138 144 146
03 198 94 96 100 99 97 99 103 107 111 114 117 124 126
02 198] 64 67 72 72 72 74 77 81 84 87 89 96 98|
01 198] 33 35 39 40, 40 42 44 46, 48 50) 52 57 58
0 198 0) 0] 0| 0] 0| 0] 0 0) 0] 0| 0) 0| 0]

F2017-

2021 198 270 230 205 182 171 171 175 179 182 185 186 187 189

BA 0~1.0 CEE LIGEDFERTRIOR R Z 77, 2023 i &I 3BUR O g+
(F2017-2021) 75 PRIEILS 330 bk L, 2024 0 B EFHANC K D@ L L
7o OO BUR O (F2017-F2021, B=1.0 I/HY) TifEL2iT =56 O
HoR LT, RT3 g R R X 288G S 10 F% 2R T,
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HRERS FEFRDAE

FERETHNX, AF0 44 8 HICHME S vz [ BRELMEE SR ICBA 3 2 A sea B ik 1B
T KEFpi £ PE R MSY & EHJ9 5 F (Fmsy) OHEE (2 W 7= FEAPERIFR (=313 2> 2022b)
Ll FHRER S-1 IR LA ERE (BRFETHRE BOAE, FhpEERE, SRk ol
J£) ZEH L CSE Lz, 7ok, il X 5 1R TRNCITEIRREL O HERIC X 465
REOZE(L (WHRK 5-1) 2BE L CRARLHE L, BREEO FIIZIZ, =k — M#
BrowiEkL s v,

BRSO TRIGHEIZIX, [FAEERROHEE - &R EEERE - kTR
o b—va BT A HAN , — & (FRA-SA2023-ABCWGO02-04) | (ZFS&, itV 7 b
7 =7 R (version4.3.1) BILUEHHE /N> 7 — frasyr (ver2.2.0.3) & 7z,

Ngt1y+1 = Nay exp(— Foy — M) (1~6 AR (1)
N7tys1 = (Nyyy + Ngy) exp(—Fgy, — M) (7 kLA L) (2)

Flo, BEERKITI ERECROEEREREKEE ST VAN OIRESIND FEZ S LU
ToOANLRD T,

Ca,y = a,y{1 —exp(— Fa,y)} exp(— %) 3)

PRI BT 2 & ES L ONAE R, & 2 TROCERBIEE 2 I3E R B 2
#5-1 OFEAF LU TRD, BARITIZOEREICHKARELTC CHE L,

5| Ak

=R OE R T SRR - RS - R BR - AR - EAR SR - KR IRER (2022D)
T4 (2022) AFEEY TR LA A KA O B VEME S IZ B D WS BE &
AERE. KPERTIE - BB, 1-40. FRA-SA2022-BRP06-01.
https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/20220825/FRA-SA2022-
BRP06-01.pdf (last accessed 28 Jul. 2023)
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MR 5-1. FERPRIBHREICHW T X —%
BRI Fmsy  F2017-2021 “E¥AE (g) HRIET

D @2 (@3) (3 4) gy S
1 7% 0.04 0.01 0.003 21 (21~22) 0.25 0
2 % 0.24 0.09 0.05 57 (56~66) 0.25 0.3
3k 0.71 0.26 0.17 87 (76~102) 0.25 1
4 5% 1.00 0.37 0.31 112 (87~134) 0.25 1
5 i 0.83 0.31 0.28 146 (122~168) 025 1
6 7% 1.22 0.45 0.32 186 (164~205) 0.25 1
TR0 E 122 0.45 0.32 266 (251~271) 025 1

1 AT 4 IO B 2355 C MSY & 328U 5 K MEDHEE DRI L 728 PR (F772
Dh, AT 4 R EIRFEN C O Feurrent DIRINER)

2 A 4 FEEMEEESE CHE SN Fmsy (T72b b, &1 4 FEEIRGHECTO
Fcurrent |Z Fmsy/Fcurrent Z#MF 724 D),

3 RGP TIE 2017~2021 0D F OFHEZBLAROEEE L LTV, 2O FE% 2023
FEOWRERDOREITHER LT,

4 FEROERBR OREITERERICSC T T 247 v a v aHW-, 22 Tlidf
FEEFBAIZRO T TP &7z 2023~2054 ED VB L O/ « Il KOREZ KT,
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MR 5-1. FhplElR R (B CARE (it OBt CHIXFENNME, ATt 5
L= D)
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LHHEEMTH D,
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HEEMG6 HIE/NTA—F LFTMGEROBE

WK 6-1. BAEEMRKDONRT A —F

FAERERIERK ks | BB a b S.D. p

R lr— AT 4o 78 | B/ Feik " 8.133 583.991 | 0.453 | 0.630

a &b IIBEHEEBRROHE T A —F, SDITMARDIFEERZE. pi3H CHBIREK
TH 5D,

ER 62, EHEEMERL MSY

HAH & =4 B
pore ¥
SBrarget & 758 ko HEEHEEER, RREGAER MSY 2EH 158/
# (SBmsy)
. RS EMEMER. MSY O 60%DEERNELNAE A
SBlimit & 257 b
£ (SB0.6msy)
K HER, MSY O 10%DREENEONAB AR
SBban & 23 b

(SB0.1msy)

e KFieEPER MSY 2R BL 510 (REREF)
Fmsy (13%, 2 %, 3 %, 4 3%, 5 %, 6 %, 7 LA 1)
=(0.01, 0.09, 0.26, 0.37, 0.31, 0.45, 0.45)

%SPR (Fmsy) 34% Fmsy (2% i3 5%SPR
MSY 197 b | B KFrge A PE & MSY
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iR 6-3. BT OBME L REE

FRA-SA2023-SC05-04

HH i FiEA
SB2022 1,123 b | 2022 FE B E

2022 FEDJREE FRERE F)
F2022 (1 5%, 2 B%. 3 %, 4 7%, 5 %, 6 LA b))

=(0.003, 0.04, 0.14, 0.25, 0.23. 0.26, 0.26)
U2022 16% 2022 FEDRERIES
%SPR (F2022) 42% 2022 FD%SPR
%SPR (F2017-2021) 38% B (2017~2021 4E) O EEIZ X I 5%SPR*
EREEER L OB
SB2022/ SBmsy Las BARFGAERZERTIHAR (B EETHEEHR
(SBtarget) ' R)ITHT 52022 FOHABRDOL
F2022/ Fmsy 075 %#ﬁﬁi&%&%ﬁ#éfﬁﬁ&t:ﬁf% 2022 4E
DISEED *

BAagokYE MSY #EE T 5/K¥EE LS
I ED K UE MSY #EB 45K HE%E TES
BAROHMN BiIw

*2022 EDORINLD T T Fmsy DIfEEL 5 25 F Z%SPR #5 L THEH LR 7-HE,
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iR 6-4. TRIRER L THBAR

FRA-SA2023-SC05-04

2024 FO B M E (FHIFEEE) :1,000 b

2024 FEDJEE s S 2024 D
A (h) KBk A (%)
(F/F2017-2021)
B=1.0 277 1.03 23
p=0.9 253 0.93 21
p=0.8 229 0.82 19
B=0.7 204 0.72 17
B=0.6 178 0.62 15
B=0.5 151 0.51 13
p=0.4 123 0.41 10
p=0.3 94 0.31 8
p=0.2 64 0.21 5
p=0.1 33 0.10
B=0 0 0 0
F2017-2021 270 1 22
MRE6-5. RiedpEHAVRERTRARE
ERLUTOARHEENME: AR
. B TE(E = (%
! ﬁjfﬁ‘i TR et | SBlmit | SBban

>) () 5 5 %
B=1.0 715 | 425-1.032 38 99 100
p=0.9 766 |  465-1,092 46 100 100
p=0.8 821 | 507-1.160 54 100 100
p=0.7 883 | 554-1.239 63 100 100
B=0.6 952 | 609-1,329 72 100 100
B=0.5 1.032 | 668-1.430 81 100 100
p=0.4 1.125 | 735-1.561 88 100 100
p=0.3 1.236 | 816-1.713 94 100 100
p=0.2 1.371 | 913-1,900 98 100 100
p=0.1 1.538 | 1,033-2.118 99 100 100
B=0 1.747 | 1.183-2.398 100 100 100
F2017-2021 730 | 436-1.049 40 99 100
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HRERT Fa—=—2JICHAW#Z%#{L CPUE

£, ABIOMHEORELZRET 5720, GLM (LT T V) 20T XA
T VA DFEEREGTH L e~ FERIEX D CPUE DR Z1T - 72, 72H71213 1973
ELIEOMEREOT — 2 K0t L7c, Ao ARET — % 2wz, Bz -
7o ARED CPUE %GB LS LTERA L, 7 VORBREITERSHICNED CARE LZ, @t
FIZE$0Z X, A (Year), Z=Hi (Season), ¥EX (Area) &ZN DD 1 ROKRANEM % W,
UFOMIET VEER LT,

Ln(CPUE) = Intercept + Year + Season+ Area + Year*Season+ Year*Area + Season™ Area

ZZTORFITIROEY Th D,

Year: £ (1973~2022)

Season: Zgi (1~3 A, 4~6 H., 9 4. 10~12 A)
Area: /WX (GFEIL, FE Bik)

AT E T T I IAVEEE LT -T2, ZFH (Season) L7 — % KENA L7

WED I3 AT EICE LD, BERYT-VIECLY BIC BN/ b ET NV ERA
FETFT/LELTERRLE, ZHGERICIE R Ver 4.1.0 @ MuMIn X 7 — Y % iz
(https://www.R-project.org/, 202247 A 22 H), ET/VIRIROFER, ELOFHET LR
NRANETNE L TERIRENTZ, XA MNET VLD R/ FFEY (LSMEAN) % UV Cifg
XBIOHFE R Ly REFRIB L, 20 285X OMEBIC LY EAMITEET 5 2 & CTERL
CPUE D RL > REL, akr— METOF 2 —=2 7k E L,

BT L OXE CPUE B L OVET VO THIME & ERIE ORI ER /A IZIE> T
7= (WX 7-1, 7-2), EBMERR T, KEREBIIBE SN 2o WiEX 7-3), £
7o, FERIOEZET 0 B omd 5 2 L3R &z (e 7-4), _A MET/VEHN
THE#E(Y, CPUE &K= & Z A, f=EHE(L CPUE O4E b L > R34/ 2 )L CPUE (i
CPUE Z VY 1 & 725 KO ML LMl SBBILE Ly RER LI, —H CHEnE
{ft. CPUE & / X7V CPUE & OFEHfEN A H AL, 2018 HLARETIX / X /L CPUE M HEHE(L
CPUE & lE_TRVMEZ R L7 (2 7-5).
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BRGEOWEOKBEZET 2720, FERRECTH 583 L~ FERIEXIZE T 5 ER
AP O MR DML 2 BRI O FERE & U CBREIR R KL O i KfE%k (2022 4) % 2005
~2009 FFEOFHEETER L7 b D] &R, ZOET 2022 F4FR< EU 5 FR (2017~
2021 4F) ORI FEZMIEL Cak— Mgz T o7z, £72. 2R — MENT O FIETM 2
BE2 (AT w7 1) LREETH D,

ZOREF, 2022 FOEPEIT 1,593 b EHEEINT R 8-1), T4 (2000 4L
M) OBEIFEEIL 2014 ELEIIL TR Y, 2017 4RI 1,534 b o & ek L CLARRIIIERE
IXWTHERE LT a3, 2022 FFOE PR &Il Bk & HEE S vz, BRSO SR 72 EHH
IFHEHE( CPUE CTF 2 —= 7 LA LIRIERBETH 528, I4E (2019 FELLEE) D&
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PRI R8BI 2IEEN R H 2V (X 3-1, 3-2), TDO7H, Z 2 TIHHEHE(L CPEU
LD TFa—=U FRERZEMAL, BEECHIE L 28— MEFTERICOW T2 E
BE DRI D=,

F o BERIC L VAIE Ll 2k — MENT ORI S PERCUE IS ) D PRIz D
WTC L haAXT T ¢ TN LW Lic, TORESR, 7—2 OB - BH M THOND Z
ETCFMEICIZAN > T H BT A DN -2 b 00, EIREITED T 2@ MmN R 5 (5
2 8-3, 8-4), BIREOHEEIZE L CIIAEHE(L CPUE CTF 2 —=2 7 L7 HE (2K 2-
2) OFFBEBEITESWEEZ BN,
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