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English title (authors)

Stock assessment and evaluation of the Seto Inland Sea stock of Japanese Spanish mackerel (fiscal
year 2025).

(Tohya Yasuda, Naoaki Kono, Masanori Takahashi, Haruhiko Hino, Mikio Watai, Junji Kinoshita,
Yuga Kisara, Akiha Tsukada)
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#3-1. WARNWEXOY T T ORFRMEEREOHRE ()

Eoommon KPR SR RIL KR L0 @B &) B @A kY E
1965 39 24 432 133 106 45 46 409 245 0 54 1,533
1966 51 10 461 256 121 36 35 793 151 0 54 1,968
1967 58 20 288 76 60 70 25 364 176 0 61 1,198
1968 21 14 181 114 207 21 18 308 240 0 98 1,222
1969 28 11 134 74 147 31 32 202 196 0 136 991
1970 24 31 182 44 102 52 37 92 254 0 972 1,790
1971 33 15 211 31 252 65 37 110 319 12 169 1,254
1972 28 8 244 114 191 41 24 236 411 7 176 1,480
1973 29 8 154 41 389 24 23 113 469 3 101 1,354
1974 24 21 93 19 268 63 30 75 495 4 80 1,172
1975 55 11 283 13 424 31 47 143 526 22 167 1,722
1976 68 41 334 56 477 42 68 192 873 1 315 2,467
1977 62 41 605 102 479 106 115 201 847 6 457 3,021
1978 84 27 325 100 670 80 63 270 1,054 37 463 3,173
1979 40 13 367 149 746 109 64 332 784 20 400 3,024
1980 48 9 171 88 512 223 71 727 1,387 27 782 4,045
1981 77 12 291 111 311 143 70 436 1,426 71 212 3,160
1982 125 35 571 108 340 164 79 361 807 64 331 2,985
1983 124 240 546 154 258 150 75 590 872 45 130 3,184
1984 174 116 854 274 240 190 208 593 893 37 314 3,893
1985 238 198 1,683 376 253 146 277 821 1,602 0 222 5,816
1986 223 106 1,877 535 348 215 232 1,077 1479 0 286 6,378
1987 237 62 2,378 365 369 136 209 1,000 1,055 2 184 5,997
1988 300 41 1,666 271 275 118 338 684 647 10 135 4,485
1989 152 37 1,078 329 307 85 172 657 1,004 0 81 3,902
1990 135 39 994 224 268 74 227 464 538 0 66 3,029
1991 132 16 952 237 234 71 258 622 415 0 84 3,021
1992 65 114 780 153 238 11 217 482 530 0 33 2,623
1993 88 43 518 108 185 9 123 414 598 0 34 2,120
1994 57 54 345 71 115 4 122 215 275 0 13 1,271
1995 52 28 289 49 85 2 114 209 199 0 2 1,029
1996 30 19 140 29 87 1 23 110 162 0 2 603
1997 16 13 70 17 75 0 13 57 174 1 6 442
1998 15 3 33 6 65 0 12 20 44 0 1 199
1999 16 14 40 5 49 1 18 33 83 0 4 263
2000 36 12 105 7 41 2 55 38 185 0 31 512
2001 45 12 87 8 18 12 83 58 195 1 96 615
2002 78 46 172 23 32 79 153 72 231 2 120 1,008
2003 64 19 248 19 46 96 149 85 441 5 117 1,289
2004 54 19 183 76 60 78 79 308 454 7 147 1,465
2005 43 33 124 29 57 146 58 143 425 8 158 1,224
2006 47 67 187 15 40 139 162 127 383 8 108 1,283
2007 45 44 144 18 31 82 172 104 323 4 115 1,082
2008 47 24 85 20 48 82 159 141 312 12 183 1,113
2009 73 59 213 17 50 123 255 143 339 4 106 1,382
2010 58 41 218 22 48 116 228 233 293 3 176 1,436
2011 52 46 217 38 45 117 125 374 248 4 118 1,384
2012 62 58 338 102 37 73 134 568 292 3 73 1,740
2013 78 94 374 58 40 87 216 401 308 4 115 1,775
2014 72 91 329 85 47 106 199 571 504 4 140 2,148
2015 80 118 380 97 38 132 303 543 637 5 186 2,519
2016 54 114 355 74 44 128 212 384 438 5 219 2,027
2017 61 108 325 79 78 150 227 434 494 8 257 2,220
2018 54 81 328 94 96 133 227 431 411 7 176 2,038
2019 57 155 499 151 78 161 244 539 347 8 159 2,398
2020 61 341 805 144 128 154 143 454 425 8 212 2,875
2021 40 387 667 113 152 168 53 466 508 14 205 2,773
2022 38 385 636 50 104 200 81 411 487 15 175 2,582
2023 40 216 384 40 81 250 84 319 416 15 307 2,152
2024 37 256 336 51 89 113 98 471 358 10 122 1,941

FRA-SA2026-AC059
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#3-2. WX R L OROKESMNE, S%AEDY T T O#thlik
g OO KB RRBE R o, GRE Ko 0P T AR WS fgbk B
KiE W W W TS M M R ESHR kGE
1968 31 45 434 173 * 338 61 125 16 1,222 312 234
1969 68 26 317 105 * 233 40 173 28 991 135 176
1970 115 75 361 97 * 332 102 490 217 1,790 171 232
1971 83 38 294 66 * 395 78 211 90 1,255 182 233
1972 59 26 465 173 * 357 97 228 74 1,480 122 335
1973 63 20 226 74 * 688 129 129 26 1,354 122 154
1974 75 45 120 62 * 481 165 133 91 1,172 91 169
1975 140 64 262 75 * 564 142 420 55 1,722 135 144
1976 211 87 354 92 * 916 125 640 41 2,467 113 117
1977 282 132 530 178 * 1,027 137 475 260 3,021 159 157
1978 315 46 359 274 722 465 268 418 306 3,173 173 327
1979 238 34 430 424 459 396 299 564 181 3,024 173 166
1980 241 31 121 649 944 440 238 926 455 4,045 144 267
1981 262 63 268 330 1,178 255 227 342 235 3,160 163 363
1982 492 157 282 325 536 263 159 488 283 2,985 112 124
1983 409 333 493 446 703 249 153 259 139 3,184 157 121
1984 600 323 738 535 660 251 110 451 225 3,893 196 119
1985 829 460 1,653 618 1,366 286 106 354 144 5,816 240 229
1986 581 229 2354 848 1,162 346 159 463 235 6,378 154 202
1987 432 163 3,062 604 764 345 163 315 149 5997 100 142
1988 707 196 2,062 348 394 248 61 361 108 4,485 80 107
1989 272 67 1,685 409 778 317 76 224 74 3,902 49 109
1990 316 114 1,410 247 367 240 70 199 67 3,029 156 73
1991 298 82 1,405 428 380 200 36 129 64 3,021 70 50
1992 224 151 1,155 313 389 241 32 113 5 2,623 61 42
1993 209 75 748 259 465 196 61 103 3 2,120 46 44
1994 167 69 500 112 218 120 46 41 0 1,271 46 34
1995 140 32 467 90 102 175 6 17 0 1,029 16 150
1996 54 20 209 56 114 124 3 23 0 603 128 15
1997 28 13 107 27 75 162 10 13 6 442 105 18
1998 25 3 51 8 20 75 6 10 0 199 113 103
1999 31 22 58 11 36 60 9 34 1 263 47 56
2000 96 21 113 15 75 65 12 115 2 512 46 244
2001 139 21 102 16 99 47 19 136 36 615 61 180
2002 232 63 201 34 141 37 38 185 79 1,008 67 351
2003 246 45 234 39 347 39 40 205 93 1,289 42 71
2004 131 26 250 259 352 76 41 251 79 1,465 45 65
2005 106 54 194 31 368 13 57 151 250 1,224 35 182
2006 268 98 162 41 262 10 32 257 154 1,283 53 189
2007 276 86 114 23 226 6 26 192 134 1,082 75 312
2008 238 51 82 50 196 11 37 287 160 1,113 43 250
2009 401 119 143 34 189 17 33 267 179 1,382 78 118
2010 343 161 107 118 202 12 42 271 179 1,436 61 275
2011 232 93 232 181 262 12 37 182 154 1,384 77 201
2012 253 110 592 238 217 12 26 196 96 1,740 90 261
2013 372 175 390 229 188 12 29 273 105 1,775 89 96
2014 318 140 492 308 356 6 67 357 104 2,148 200 172
2015 490 171 485 275 433 5 70 480 109 2,519 238 101
2016 352 191 395 161 380 5 76 366 99 2,027 305 177
2017 365 148 426 192 474 9 158 380 68 2,220 93 128
2018 333 130 499 166 305 3 152 383 66 2,038 99 42
2019 386 231 624 313 227 3 140 387 86 2,398 86 72
2020 286 423 877 211 385 14 162 408 109 2875 191 55
2021 111 427 818 283 404 15 264 376 74 2,773 406 60
2022 126 438 750 188 456 8§ 270 287 58 2,582 280 52
2023 155 288 460 67 340 20 258 477 87 2,152 238 53
2024 168 307 389 299 370 20 110 146 133 1,941 157 12

FRA-SA2026-AC059
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%33 EEORENER (}2)

L OTA EL i g%?% o At
2005 1,025 &4 52 63 1,224
2006 907 283 58 35 1,283
2007 708 309 19 46 1,082
2008 815 242 10 46 1,113
2009 831 454 57 39 1,382
2010 936 450 11 39 1,436
2011 993 275 60 56 1,384
2012 1,276 361 55 48 1,740
2013 1,147 508 49 71 1,775
2014 1,624 418 57 48 2,148
2015 1,809 607 55 49 2,519
2016 1,453 490 45 39 2,027
2017 1,674 438 58 50 2,220
2018 1,575 387 28 49 2,038
2019 1,733 477 121 67 2,398
2020 1,994 411 429 40 2,875
2021 2,186 181 371 34 2,773
2022 1,991 209 331 52 2,582
2023 1,722 254 119 56 2,152
2024 1,527 225 142 47 1,941
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K 4-1. U T W N REE OB PRARATR R

/%‘ %E i%:/\a 7] ﬁag = ‘%\ %%IA ‘ > T o
s JE BlfE AR RERS BAERIDE %SPR F/Fmsy

) ) () (FR) (%) (R/kg)
1987 5997 15,718 10,813 3,734 38 035 206 175
1988 4,485 10,945 6,863 4338 41 063 151 212
1989 3,902 9272 6351 2,463 42 039 137 231
1990 3,029 7,219 4,497 2,760 42 0.61 168 261
1991 3,021 6,887 3,966 2,071 44 052 132 247
1992 2,623 5197 3,193 1,186 50 037 93 297
1993 2,120 4,027 2,459 1,151 53 047 115 290
1994 1271 2,891 1,711 585 44 034 92  3.07
1995 1,029 1977 1,391 264 52 019 107 417
1996 603 1,112 834 114 54 0.14 125  3.02
1997 442 922 630 166 48 026 165 246
1998 199 688 443 89 29 020 249 134
1999 263 1,146 622 355 23 057 296  1.04
2000 512 1,459 778 345 35 044 175 192
2001 615 2,072 1,024 664 30 0.65 19.1 187
2002 1,008 2,730 1,283 1,230 37 094 13.1 250
2003 1,289 3,692 1,959 607 35 026 153 276
2004 1,465 3,133 2,044 598 47 028 139 271
2005 1224 3,030 1,564 738 40 045 167 234
2006 1,283 3,082 1,544 719 42 043 141  2.66
2007 1,082 2,647 1,464 516 41 033 158 216
2008 1,113 2,880 1,428 1,087 39 075 155 240
2009 1,382 3,672 1,705 807 38 046 148 248
2010 1436 3,989 1,883 1,670 36 087 151  2.69

2011 1384 4535 27283 936 31 040 181  2.15
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#4-1. (%

e
O

HEE EHE wfaE B A b o
R EhE BfE AR RERES HAEERDFE %SPR F/Fmsy

() () () (FR) (%) (FB/kg)
2012 1,740 5,639 3,002 1,975 31 0.65 20.6 1.88
2013 1,775 6,279 3,329 1,281 28 0.38 21.7 1.59
2014 2,148 6,950 4,196 1,397 31 0.33 26.5 1.26
2015 2,519 6,941 4,157 1,250 36 0.30 20.2 1.69
2016 2,027 6,351 3,702 1,437 32 0.39 24.6 1.33
2017 2,220 6,088 3,619 1,180 36 0.33 222 1.61
2018 2,038 7,139 3,627 2,990 29 0.82 25.1 1.47
2019 2,398 8,615 4,717 1,447 28 0.31 23.2 1.64
2020 2,875 8374 5,384 1,679 34 0.31 232 1.55
2021 2,773 7,211 4,838 1,371 38 0.28 259 1.38
2022 2,582 6,772 4,426 1,318 38 0.30 23.8 1.59
2023 2,152 6,301 4,003 1,449 34 0.36 25.1 1.37

2024 1,941 6,537 4,071 1,408 30 0.35 283 1.13
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\ 4
|
| l |
20264 LI D AEERRI - AR R 20264F- LR O FHIMA E DR E
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1 ~2020 AR HED AR - B EIZHKS)
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(https://www.fra.affrc.go.jp/shigen _hyoka/SCmeeting/2019-1/index.html)



YOSHERNBRE- 25 -
FRA-SA2026-AC059

WREH2 HEARE

(1) 4R B A O HEE

2004 FLLRT O A B g R QIR - AT (2009) OfEZ JTic, 2 - FBIHEAPER R
RS ST, LV REMAERIS AT AIHEZ2 2005 ARLUR XK O FIEIC Ko7, WP
WEIRCER R R T 3 SR 5T U7 A BRI E 5 = O IR BRI & O RN RE - &
FHEEAPERGHEROME R (BAHEH) & —HT 2L 0 IC5FEE Lz, 7o, #EE ik
RS 2-1 OV IZX Sy Lo, WEFEEFHMIC IS T 2 B (2023 42) O4FE#RIIRE R
E. BT ST RARREEMIE 2 I T, REAREEREAN & R U 5VE TR Lo, ZALLLRT O F s
IR R U IV FE R & [R) CiE A L 7=,

A FEFAM D F T 5 2024 FFOFMBIAE REUI RO X 51Kk, I, ARl
Bl IER g R & DR XM E 1~6 A (F), 7~12 4 (Fk) @ 2 #ICHEFH L.
HieR s B CHNE ) L 2 Mo R X EMp A KD 7z, BXE FL (mm) »HEEW (g)
ZPHT AR E AT 2 Mo R X EAR A B EMRIC A Uiz, KEO I (W = aFLY)
X IR X o TEHE S AL ET S AR (2020~2024 42) OFSERIET — ¥ & AV THE
F LT, BEEIZKRE (g). itHAZEIZEXYE (mm), B BE7ZEHK) . BIOEX
R EFRIOZAEAEMEZRE Lz, TRIEOMIZICxEZ & > T log(W)=log(a) + b log(FL)
EEFEL, —BALBIEET A TRIA—F aBLOb 2HE LTz, £T /VOiRZEMEGEITIE
WA, Uo7 BEIIESER L Lz, BXE LBHORZEERIL 5% KETHE TR,
STl NI A= blF 2 THIEE Lz, @A LIZETVENRT A —ZHEERE R IIH
BR221TR LT, THIEX (1) BLO 2) 2HWTHEOLNIEEMKOGFHAER LK
R L O D 2 OB ST LR A RO, £ LT, 2 MORXEMBKRIZT] X EX
UIREEF U5 2 L TRYERREER A RDT,

W =2.409 x 1075 FL281° (1~6 A, n=733) (1)

W =2.365x 1075 FL2819 (7~12 H, n=1,162) 2)

2024 4E DAEHRRIIE R AL %2 R 6 B 72 DI AW - R XU RSk — E i BI4R  (Age-length key :
ALK) 1%, ZEFERIC & - CHE S 72 BT 5 AR (2020~2024 ) O HABREUZ L 54
W EET —ZITESWTERR LTz, BAIEmRATER S DREIT 4 A LIEL T, £
L VHNCHT=D 1~3 AIZHGE DN TAEAR TIIBIEE SV BT 1 2R U724 2 3R
AOBEFEME Lz, ZOHMICHEE S =FE & IE S 72 R R R O #5532 4 2 X
2-1 12739, ZOF—HDRXERIEE 10cm ZATHE L, 4Ll EOFE#E 4% LT
HEHELEZLOZHWT, ZHrY AT 4 vy Z7EIFET VIZLY ALK 2H#E L7, £H
Y AT 4 w7 [AUFE T LT FSA 73 &7 — 2 (version 0.9.5, Ogle 2016) & W TEAT L 7=,
AICIZE DETVERIUCE S X | SIALKICEXERR L2807 VERHA L
(fl 3% 2-3), 2024 4F-D Age-length key Z /& [X] 2-2 38 L O 5% 2-4 ICF TR,
Z @ Age-length key % FHUNT 2 H oD 22 SUR Pl 31 TS S22 5 2 4 flin o R 08 R B T A8 . L 7,

(2) FhR Ry R E D
(1) TR b IV EF il I B 2 ARl ! T R A Tl L CHlm il B IE ) R E & L
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776

(3) VPAIZ LD EREEZEOHEE
R ARl R 2 H S\ T Pope (1972) (2 & 0 R EIREE & iR 5 A 5t L
776

Na,y:Na+l,y+l eXp(Ma)+Ca,yeXp(Ma/2) (3)

1987~1997 FE1X S kLl EZ2—FE L. 45k & 5 Ell LR ENE LW EIRE LTz,

Nay=Nsipi1 exp(My) c—r— + Cy, exp(M,/2) “4)
N5+y_N4yC5+} (5)

J%L } (6)
Fsi =y, (7

1998 ELIEIT 4 il B2 —45 L. 3k L 4 bl EORBERENSE L S UE LT,

N3 y=Nai i1 exp(Mz) c—o— +C +C3y exp(Ms/2) (8)

Nt y=N3 = C4+} )
44L } (10)

Fyiy=F3, (11)

2024 FF D F L EPRBHIT, SR OIBINE B EDOBIREONFL L E LW EEL, K
DR TRDTZ, BIRKBOBWT LERITHON TR, AEE L CITEEEL R EE 5 46
fl (2019~2023 /) 22 LT-, ZOSMEOHIEIT 2024 FFOIMANREOHEEE & %
FHRERICEET DL LEZOND, TOH, ZREONGEIZK T 5 REEMT & L CHEF
FEREAM & [AERICEE 10 42/ (2014~2023 4F) & L7 A ORFREZ1TV, £ ORER % Al 2
(235 N A N D

F,yope = 22000ay -0,1,2 12

a,2024 — ZZ"TF 3,2024 (a=0,1,2) (12)

E}+,2024=F3,2024 (13)
(Mq/2)

Ny2024= a,2024% (a=0-4+) (14)

Z 2T, Nay. Cay. Fayld, yFD amkf (a>0) OFFBH, AERK, BERKTH
Do Mald amffa D HIRETHRECT, HN-HFOHE (HF 1960) 28V, FHink 84L&
LT 258503 £V, Y720 03 &Lz, 2720, 0kfldo HITHEORR LRV IX
CHBZEMND, Mol 4/12 #F U772 0.1 5 %27,
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(4) Fa—=U I XD EEFOWRERBOHEE

2016 LA O IFHEAFIRAIC K& 2 FRIIPE L, 2005 4FELIRE O LR ERE#E(L CPUE &
OX - 1T A MRIFCEREE(L CPUE @ 3 SO (fieE 2-5) Z2HWeFa—=7%
Ffi U7z, M ZENE BT IR O BRI EE S TR ZET MRS N ST B AT RS L -
EIC S & FBHIOUHE &\ o TN RIC G 2 2 B A 1 L L7 B2 R L7z (FRA-
SA2025-SC04-202) ,

X (15) DEADORERE NI/ E 72D 2024 FOWERE A PRI KR 7= (Hashimoto
etal. 2018),

_ [Ing, —(bflnB+1an)]2 1
~ni = 3,3, el () .
. { A Ny, (A HE(LCPUED ) (16)
YatiNoe Wormg, CPEIVEIE DS &

I, Iy Xy ISR BIEEEITHEE f OfRERE (10 7 L8R EEYE(L CPUE, 2:
OE - X2 MRIREREYE L CPUE, 3: “FHIREED) | qrl XHLBIES. o ITFAEE & THIED
PO . B IXIREEYE(L CPUE OBAIE 1~ 4+ A OBTREE 2/~ L, FEINEE D
BAFBAEEZ T, 22T, NodZtFEIZBIT 2 a MOBIREI. WL tFEICBIT S a
IEDRE, ma X tFICBIT D ailORAETH D, /o, BIHE L BEME S OBRE R L
HAGRK L D . O - XA MRIEEIEYE(L CPUE & |~ 4SO EFEE L oI IERIE
ORBRRSNTTo, TEORIFRERATRIND EWEL TRTA—F b ZHEL
7z Uit LR SEAEYE L CPUE & &R BE D MITITIERIE O BIRIZME ClX o 7o, &
7oy ERHENE R T — 2 Bad b7 < Bl L OIERIENE O BIRRIC B D O oI A IR EE T
botz, TOD, i LBIFEERE(L CPUE B X OVERINEE L, TR EnERERE -
THAEEBRIEBRICH D ERE L (bi=1,b=1),

Z T, qr OHHIEBIZIEERERICET AT A—F TUTORICLVEHEAE L, brik
fREEAE & EIRRE L OIFRIERE R T T A =2 Th b,

1 I
qr = exp (n—f (Z§:y_nf In ﬁ)) (17)

(0 15) ZHR/MET D K572 F 2RISR D T HEEEIL, F32004=098 Tholo, £7=
DD T A —Z(F q1=0.00055, q2=0.0096. q3=0.094, 61=0.19, 6,=0.32, 63=0.34, b,=0.62
Thol, BEEVV LTV T L) URT AN v I T—FA KT v T TROZAAN
T A =5 D I0%EMIX M &AL 2-6 (TR LTz,

(5) SPR. YPR DE[E
SPR, YPR [ZRDOATHE L7z, mlZ 7 7 A7 —7L L H-o7,

SPR=Y* S, W, m, (18)
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YPR=Y* {1-exp(-F,)}exp(-M,/2) S, W, (19)

S50=1, Si1=5.exp(-F,;-Mg), Sy =S3exp(-F3M3) / (1- exp(-F3M3)) (20)

ZIZTC, ST arkic B DERFER, Wald a ISR DihE 5 4ERM (2020~2024 ) D
SR E, ma X a IS BT AR TH D, Fold aBic BT 28R, Mo aso R
W RS & T, IR BT, RFTHETH D 2024 FEDOfEZE AV =, 2024 HFEOHHRS] F
fEIZ, 0 TIX 0.01, 1 & TIX0.24, 2% Tl 0.80, 37k & 4+ Tl 1.05 TH Y, FHIHE
maﬁf%okoﬁﬁbtiwﬁﬁf—&ﬁﬁ BT D%SPR 1E28.2 & 7g o7, BINEKLL
W NT A —H93 TEBRELMEESE I BE T D P Serk R =ag) LRSI TH D T T 28.2%SPR
52 % FEZBUROMEE (F2024) SARGE L7c, F2024 OEIIMH R 5-1 1R LT,

(6) T NLZW

S 7 (2025) EEPEFHE O T T V2K TRIE & IR IR EE CETREEM & LR S
2025) 125> T, RBFEOFMIZ W= F 2 — =27 VPA Ot Fr) 2 G MR E I %
BRI DOV TR LTz,

Fa—=V7 VPAIZBIT DAL vy N EmidX 2-3 1T 7, it L#EEE®E(L CPUE D%
ZEDANNIMRI RE T A D e o7z, OF M - 13 (L CPUE Of%721%, i
FRMEAICH Y . AERB CHBENER SN, BEOBRICOW TS B b IERT S
VERHY, AE2AHCHBENF L L) THUTREBOW N2 FRFT 24681 H 5,
I PREE BE DR 2R R A LA T, B ORI B o 7o, & TOREE
IZBWT IS%UEEXENLAND &) 72 MET ¥ Chorz, LLEXY | EEMEE TR L
O BRI I A &l L7,

LU ko AT T 4 TR OFERNS ., T—X DB - EHMTHOND Z & T, MAEN
EFHEESNAMHEA DA BT (R 2-4) . AT 0 iR G20 1z < v
ZLICERL TS EEZXDOND, MARBEEARZ LUVEAT ILENDH D, Ao
FOURNBARTT 4 TNATANRKEWREDN S o7z, IBIEEORRHFEICL H2UEZKR
T2 LITARERLEBALND,

T v T A TN OMER R 2-5) 25, i LR EEREL CPUE & %R< & miln
ROWREIECIHER S ITE < oo fe, OEM - 13 A MIRCEREME(L CPUE 0225 IR% & 2 B
WTHRMEFERICE 2 DBV E B B, AFHME T, 3t UR8IESEIIAREED
RO EERBEETREBHOBVEEL B2 b5, £z, FHIIEE & IfSE LML LG
BEF—ZLTEELEZOND, TNLHD I ENDHAETOFRE 2 MAIA A TSN B
SUCIE Y &I L7,

Bk Vo7V Lz T ANy 7 — AN v GRITEEL L TR 12
KO HEEMD 90%EHEX M A2 RD7- (2 2-6, fidk 2-6), BlABESLEREOH EM

INBEEKMEO Fllch 72 & LTH, liFOIFEOBEIFHEITNThoTe, O
X ZAMBERE(L CPUE & &R E DRERERE R T /NT A —H by D 90%EFIXHED -
FR1%0.89 ThH v |, BIREN %< 725 L AFEHE(L CPUE OISR T 2B M2 ET 5
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ZiiEmbLEZILNI,

5| A >CHk

FEH e B - @RAK (1985) WA IEEICRT 20U T OFE &R, HK
76, 51, 529-537.

JKFEEERS « FTETREG (2009) SRR 20 25D T W5 PR AE O B IE M. Feds E L Ko
SEEIEHE (55 3 0, /KEET - KEREIIZEY > Z —1F0>, 1194-1225.

Ogle, D. H. (2016) Introductory Fisheries Analyses with R. CRC press, Boca Raton, FL.

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

G IR LR 2 (2025) BT (2025) A EIEFHMICI T BT L2 Wi FIE S
RGO AR LS EE. FRA-SA2025-ABCWG02-03, 12 pp., KIERFFE « 25 A,
I,

HFB— (1960) /KEEEY D Population Dynamics & JAZEEIREEL. ByE/KMFR, 28, 1-200.
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Proportion

30 40 S50 60 70 80 90 100 110

Proportion

30 40 50 60 70 80 90 100 110
Fork length (cm)

FAEX 2-2. 2024 420> Age-lengthkey (X :1~6 A, FX :7~12 A)
FOIEVITER DOIENEZ R,
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1_#LECPUE 2 UEH-[3Z#CPUE 3_INERE
0.8
(sigma=0.32, tho=0.47"] sigma=0.33, rho=-0.14
o @ °
041 ® ..
= e e® ®
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3 . . ; S So-e
=) __ e - p e Y 7™ |
7 -~ . Ll a L] . @ I \¥] 1 g
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= S e . . n oL
8 - [ L . o\.. \n:
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Fa—=U7 VPAIZBIT 25ET 1 v MR LOERERE L HEEE & OR%

T B DX OJR A FS X OVEIK AREIIE 80%33 KX Y 95% (5 fE X [ & 7R T,
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—— 0 = 2 = 4
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Recruitment
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2018 2018 2022
Year

2018 2019 2022
Year

R 2-6. HAE (B) BIXOMAE (F) #HEEMHED 90%(E E X [

e 2-1. L IIEDOX Sy

L ik
ALt AKGE L OSBRSS XS, OS5
PNITE PNy oot 0% i N RO 1 i
ik P e FESPOILM, SLEOSH, LEOLH LM, i3R>S, Wil
DOHILM, [ LSOOI OEHE, ESOLIRLEYE, &Skl
(i RECHE L SHOHLM, [ ILSHLOEH, FNSHOLIELIE
f it IRE SOOI, LS Z LA, TSSO L
il | ERSDLIRULNE, ZERbHU - X UM, ZhEL O
g JRESHOLHILM, 1R SO LY
il W ASOLIRLIE, ZRSDOOILE, ZETOM, KoySooitLig
JE B A SHLHLME, fEMSHOHLIE, KaySHoitLi
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R 2-2. BXE (FL., mm) (ZX5KE (W, g) THIRXOHEEH R

BWHLEET L
Ln(W) ~ 8]/ +In(FL)+ K§H]

195% | A1 95%
gy | mEw | sE | e | opin | LS| SO
=llay -10.652 | 0.043 | -248.141 | <0.0001 -10.736 -10.568
In (FL) 2.818 | 0.007| 414951 | <0.0001 2.805 2.832
e () 0.018 | 0.005 3.368 0.0008 0.008 0.029

R+ 2-3. ZHu AT v 7 [BRET /L OREHER O
A) ET LD AIC
ET IV AIC
iy ~ BXERMER + R+ B SCR P R 2208
iy ~ BXERME® + R 2206
iy ~ BYXEMR 3156
B) AIC f/NET /L OHEERE F O E
INFGA—BHETEE
HEfin I B X K&tk i 4 (R)
1 -63.898 1.293 45.329
2 -79.511 1.511 49.310
3 -96.284 1.712 51.681
4+ -111.919 1.884 52.093
S.E.
HEfin gk JB X R &tk i 4 (R)
1 1.117 0.023 0.251
2 0.878 0.018 0.206
3 0.899 0.014 0.245
4+ 1.839 0.018 0.509
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A) 2B AT (v 7 EFETIVTHE L7z ALK

FRA-SA2026-AC059

BXE 1~6 H (F) 7~12 A (¥k)
(23 L R L . . L L I
(cm) 0 1% 2w 3mk 4Rk 0 & 1 7k 2 & RN 4+5%
30~40 0.00 0.99 0.01 0.00 0.00 1.00 000 0.00 0.00 0.00
40~50 0.00 0.95 0.05 0.00 0.00 1.00  0.00 0.00 0.00 0.00
50~60 0.00 0.67 033 0.00 0.00 032 068 0.01 0.00 0.00
60~70 0.00 0.18 0.76 0.07 0.00 0.00 093 0.07 0.00 0.00
70~80 0.00 0.02 0.8 039 0.02 0.00 057 041 0.03 0.00
80~90 0.00 0.00 0.14 0.69 0.17 0.00 009 059 027 0.04
90~100 0.00 0.00 001 042 0.57 0.00 000 0.13 045 0.41
100~110 0.00 0.00 0.00 0.12 0.89 0.00 000 0.01 0.16 0.83
110~120 0.00 0.00 0.0 0.02 0098 0.00 0.00 0.00 0.3 0.97
X 4 ARE, 1~3 BB ONTERTIIEAOREFRZ 1 INE L,
B) BN EMEMR O CERBIZRE DR
RBXE 1~6 H (&) 7~12 A (%k)
Wk L o . . . o . o .
(cm) 0 1 2% 3k 4K 0 7k 1 7% 2 Bk 3 Tk 4+
30~40 T AL 1.00  0.00 0.00 0.00 0.00
40~50 0.00 1.00 0.00 0.00 0.00 1.00 000 0.00 0.00 0.00
50~60 0.00 0.69 031  0.00 0.00 032 068 0.00 0.00 0.00
60~70 0.00 0.13 0.80 0.07 0.00 0.00 094 0.07 0.00 0.00
70~80 0.00 0.04 0.55 040 0.00 000 055 042 0.03 0.00
80~90 0.00 0.01 0.14 0.68 0.17 0.00 009 065 021 0.06
90~100  0.00 0.00 0.00 039 0.6l 0.00 000 0.00 0.67 0.33
100~110  0.00 0.00 0.00 1.00  0.00 T AL
110~120 T AL T AL

FlpiT 4 HER, 1~3 AICGONERTIIEAOEEFI 2 1 MINE L7,
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MR 2-5. U ZH7 NIERIEO G IR & e

dE 2005 2006 2007 2008 2009 2010 2011 2012
LA 0.51 0.43 0.43 0.50 0.68 0.56 0.85 0.83
O 1L 2 A8 0.32 0.62 0.43 0.46 1.05 1.14 1.32 1.46
IR

(B 2013 2014 2015 2016 2017 2018 2019 2020
LA 0.81 0.94 0.84 1.02 1.14 1.02 1.50 2.07
OB 1L R 1.49 0.92 1.14 1.31 1.39 1.07 1.09 1.42
LA R 0.32 0.55 0.32 0.50 0.56

dE 2021 2022 2023 2024
i LA 1.81 1.53 1.35 1.16
O 132 0.99 0.78 0.80 0.79
IR 0.53 0.33 0.18 0.52

WE+R 26, /JVRIAMN) I T— AT v AICEVELNTZF2a—=7 VPA I
BT DHEEE D 90%/1E 18 X [H]

IRTA—H 5% 50% 95%
2024 FOFIFaE () 3195 4075 5203
2024 FOEPRE () 4815 6014 7849
2024 FEDOMAE (T)2) 832 1411 2218
2 —3IF)LF 0.87 1.19 1.70
qi 0.00051 0.00055 0.00059
Q 0.0013 0.0095 0.0682
qs3 0.077 0.094 0.115
o1 0.13 0.18 0.23
o2 0.22 0.30 0.39
o3 0.19 0.32 0.46
b> 0.35 0.62 0.89
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HRENI EHEEBERLZRAKERSE

B4 10 HICBM Sz VEBEEMEEE BT MRt Ic X v, B
YL (SBtarget) (21X MSY % FEHL 3 2 Bl & (SBmsy: 12.9 T+ >) | BRFVE B ILYEAE (SBlimit)
21 MSY @ 60%7255 505 #ifa s (SB0.6msy : 5.7 T k), 2Kk #e (SBban) (Z1% MSY
D 10%3EF 658 HEE (SBO.Imsy : 0.9 T hY) ZHWAHZ ERMEINTND (KH
ED 2022, flRE 6-2),

HARE LR S SBmsy ZHERF 9516+ (Fmsy) Z2 S MBI L7207 7 oy Mo Al /2 [ 3-
LR d, ARBECE T DR (F i) 1% 1987~2024 4= ClE Fmsy LI E S ¥ s s,
F 13 2010 427> AR 2 7R L TN 23| AR O JRSEE 3R L 72 208 B 07> 72 H IME
MTHRE L TEBY, Fmsy LV @WIREDRHERF ST 5, BUROBIAE (2024 FO A
41T RY) FHEEEAEESR, RAVEAEHERZ TES> T D (i 6-3),

HERIRREIZ 31T 2 ) Bl M s LA B - B L O BIR A R IX] 3-2 1R, Bl EN
SBlimit LA FCIX 1 3B X 2 ikfaDFa L2 (5D, SBmsy ERKKFIZCEBWTHE L DT
WD, L L BB EDS S SIZEINT 2 I oN TR O RN E L R DEANRHL LD,
ARBECBT 5 0 kM, T OIRIERDL & [FERIC E g R e B eV EARGE LTV
Do

5| F 3@k

A TR SR - BB - R TE - - AR K TINE T - HEoTlE—
(2022) 5F0 4 (2022) RS U T WS NESREE OB B E SR 1 ZBE 3 D AP SeE B =k
EEE FRA-SA2022-BRP12-02. 40 pp., /KEERFIE « 2B 1S, Rk
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T (Fmsy) (23 2iEoH AR L OVAEEORKRE W7 ey )
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gl b A IR b O REIRE R L, Ad. RN o oA R (R LT
HIBL R (SBO) 1243 T Th o,
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HREM 4 RETHERBEICHIE L HEF R

(1) FETHORE

BIRAHN CTHEE L 72 2024 FOEPREN O, 2 — MENT OFNEEEZ VT 2025~2075
EECOMRTPREEZIT -, ZOHEICH T AMARIL., FEOH AR L FAERR
XS TP L, TOBE, MABOARREFIEMEE LT, MEERSMICHE ) iEE IELIC
5 Z 72 10,000 [EO#E 0 K LR AT 72, 2025 E 01T, THIEIRE & Bk oL
(F2024) ZHWTHERE L7c, BUROMEIETE I, BHEEMERZ B U7 & A UBRRe
BT A =5 CEHERES) OFETCTHHEAE L, 77205, SFEEFGICH T 5 2024
FEOBPUR L AEFRRI AR Jo T ONET 5 42/ (2020~2024 4) D4R EARE 1256
T 5 %SPR (282, fi2&EE 2) ko, FHABEMERELZE L LIZRFLFUEMAETT
F28.2%SPR % 5.2 5 FAEZFHRE L1z, T ORE., BLROVEEEIL 0 5 TiX 0.01, 1 Tl
024, 2% CTIX 0.80, 3L 4+ TIX 1.05 & 7e o7z, 2025 FELARE DI I2I1%, KEICT
HEN2PMAaEZ S L ICKICHIT 2EE BBRIR TED b L VW, 7o ¥,
kP OFHE F IR E R SR LT,

(2) TS AR

RS PR L, BAESHEEE R LB A B R - MET 5 R AR L
T, BAEICHIS L-BEE (F) 2 ED-b0Th 5, NAEEMHHAIR X ABC HiE
DD OEEARIES ] TIE, BARNSRAEFLUEERZ TR - 2832k ER £ T
ELRRAIC I E A B 5 & & b B ARN RS HILEM R FICH 5551213 Fmsy
\CTREAREL B 2R U7l 2R E D EIRE T 5 D& R LT D, MEX 4-1 IZARERE
O VEPEVEMS BT e R IR VIRE SNSRI R, 22T
3L LTI B AR TH D 08 & LA EZR LI, B, MIEHEESHER
T B 2309 AR THAVUL, 10 HF1%2I1C BAREHILEEZR Z 50%LL EOfERT LE2 &
EIND] E3nTnd,

(3) 2026 4F-O T HIE

T E P AR S TR SNz 2026 FFOFRJEERIT B 2 09 & L72HEBIZIT 1.6
Fro BEOSELEGAICITIS TR Thotz (W 43, 6-4), 2026 FFIZTHI&
NEBAEITTEE 48 F Rt RiAEN, ZOFMARIIRAEHLEBERB CTHD -
B, 2026 FOIEMEEITBIA RN 7R85 U C y(SB2026)xB Fmsy & L TRz, =
Z T 2026 -0 y(SB2026) 1% MR B XN ABC RED O D IEALRE) 12815 1
FEWROFEHHANC K S &, FTRIZE VR I,

SBZOZS - SBban

SB =
VBB2025) = g5 T SBoan



YOSHERNEBRE- 41 -
FRA-SA2026-AC059

(4) 2027 FELAE O THI

2027 FLIBE & & O TR T RIOE R 2 M2 X 4-2 B L O 2R 4-1~4-3, 6-5 1T7R-7,
MR PN S S EB Ak L7236, TRIS DI AR O L EIXHN
i\ 27~ U=t BRIV & 7e > THERS L7o, BEHELBHAA 10 5% & 72 5 2036 DBl E
OFREIL B & 0.9 & LIzHA T Y 13.5 F b 2 (90% Pl X [E 1% 8.7 F~19.6 F b >)
ThO, B%x 08 & LHEAITIT 145 T o (90% THIXEIX 9.6 T~208 T h) T
D (Wi 6-5) , Bl EOTHIEL BIEEHILHEME S L0l 2 MERIL B 23 0.9 LLF T 50%
Z A D, RAEHLUEMZRE L BRI 2HERILP A 1.0 LLF T 50%% kal%, BURofkELE
(F2024) Z ki Liz6. THIS DI ECH AR O FIME TN CHER L 7=,
2036 FFOBAED FRFEITFEL 11.0 T > (90% FRIKREIX 53 F~17.1 T h>) THY
AEEHAEER 2 LR D MRIT 28%, RAEFAEER 2 ERIZHERIT 94% ThH o7,
MR PEBLNZICIE S E LA ke L7256, BlME DS B AR 2 2 50%LL Ot
KT ERZET, BE09 & LHAITIT 2035 LK, B & 0.8 & LZHA 121X 2032 4ELL
felpd & PllSiLe (FiRE 6-5), o, RBANEFHILEEREZ 50%LL LR T LR
X, WO B ZRBIRLIZEATYH 2027 FLIBE L 25 L TRl S, (IR 2 8
22 L7286 (B=0.0) Bl i)y B AR FRALMEE SR 4 50%LL O T kB2 01d 2029 4F,
PRI H L UEE 2 & 50%LA EOMESR T B0 5 D% 2027 FEi272 5 & Pl Sz,

(5) EAFEEEFEAM & o b
AEREZTIAM & AR BE RN & o ELs s BT R R 7 1SR LT,

5| Ak

ZHAHL - AR - RS S - SR - ST E A - PR - RTFNEZ - HolE—
(2022) 0 4 (2022) FEFEY U T AT R R OB BLEEME(EE (2 BE 5 MR e B i
5 3E FRA-SA2022-BPR12-2. 40 pp., /KFEEWFTE « LB HEAE, R,
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a) fiEHhz iRl LcS e

(ERKER) {Bﬂﬁ SRR [EFW@%Q@{@%]
-

t il J———___.

B |

|

|

|

1

|

|
1 T T
10 15 20

s (Fh)

b) #itwh& BRI LG E

(& %JK_%*I ] Eﬁﬁ%i%gi%ﬂ"ﬂﬁ J (BEE i%%-%’ﬂﬁ% J
6 4
5y .
£ :
H; 44 . 1
] : I
] : ,
g&; -
2 : 1
. 1
. 1
0 . . . I .
0 5 10 15
RE=s (Th)

ﬁﬁﬂ¢1 YU T W NIRRT O IR BRI 2
R PR AR TOFRBEMRE B (IZ3pIE LT 08 ZHWeEaE R LI,
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REEIERE T R - - - SREEIRRA
(3=0.8) BEiEEIREHEER MSY (=0.8)
— RROBRERE [RARSIEEEMERE -~ - U MSY IR OEIE
— VPA e A KSR
IARE(ET) HEE (T

BIEEIS(%) SEEEDLE(F/IFmsy)

10 A

1990 2000 2010 2020 2030 2040 1990 2000 2010 2020 2030 2040

MRR 4-2. EEERHAZE WSS R L BUROBEE CORR TRl (F6)
KERIT M, T IE S 2 L— a3 URER D 90%03 & £ 5 FIIK R, AifkIE
530 OFFEETHIOFIRTH D, BABOK ORI T FAEEHIENEESR, 36— M
FRIFFRSE BV 2, AR SRR SRR ER 27T, (RO OMHRIT MSY., (A
EE O OHRIE Umsy 2779, (REFHIFIZE COFEGRE B £ LT 0.8 ZH\-
BAER LI,



YOSHERNBRE- 44 -
FRA-SA2026-AC059

MRE 4-1. TEROBMEN BEE - RAVEHLEER 2 ERISHER (%)

a) HFVEBHAEHEREZ EF DR (%)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 0 2 9 17 25 30 33 38 41 42
0.9 0 3 12 23 33 39 44 49 52 53
0.8 0 4 16 30 43 51 57 62 64 65
0.7 1 6 21 39 54 65 71 74 77 78
0.6 1 7 27 49 67 77 83 87 87 88
0.5 1 10 35 61 79 88 93 94 95 95
0.4 ‘ ‘ 1 13 45 73 89 95 98 99 99 99
0.3 1 17 56 84 96 99 100 100 100 100
0.2 2 23 67 92 99 100 100 100 100 100
0.1 2 30 79 97 100 100 100 100 100 100
0.0 3 39 89 99 100 100 100 100 100 100
BLR DI 0 2 6 10 14 17 20 23 25 28

b) [RAVEBIIEEMER 2 LR SR (%)

B 2025 2026 2027 2028 2029 2030 | 2031 2032 | 2033 2034 | 2035 2036
1.0 56 75 86 91 95 97 98 99 99 99
0.9 61 80 90 94 97 98 99 99 100 100
0.8 65 85 93 97 98 99 100 100 100 100
0.7 70 89 96 99 99 100 100 100 100 100
0.6 74 93 98 99 100 100 100 100 100 100
0.5 79 96 99 100 100 100 100 100 100 100
0.4 ¢ ! 83 98 100 100 100 100 100 100 100 100
0.3 86 99 100 100 100 100 100 100 100 100
0.2 90 100 100 100 100 100 100 100 100 100
0.1 93 100 100 100 100 100 100 100 100 100
0.0 95 100 100 100 100 100 100 100 100 100

Bk OWIEIE 41 57 68 75 81 85 88 90 92 94

B % 0.0~1.0 & L72HH ORER TR ORE R A2 7777, 2025 4F O s s LHLK O 1 IE T (F2024)
DO TREILD 2.0 F hord L, 2026 406 fEEHEBHIRIC L D8 L Lz, kigos-
OELROWEIETE (F2024, B=1.14 ITHHY) CTHREL T G ORRE LR LT,
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MRH 42, TEROFEBHE (T hY)

i 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 6.2 7.3 8.6 97 107| 114 118| 122 125| 126
0.9 6.3 7.6 91| 105 11.6| 123| 128 132| 134| 135
0.8 6.5 7.9 97 113| 125 133 139 142| 144| 145
0.7 6.6 83| 103| 122| 136| 145| 150 154| 156 157
0.6 6.8 8.8 111 132 148 158| 164| 167| 169 17.0
0.5 7.0 92| 119| 143| 162| 173| 180| 184| 186| 187
0.4 +3 8 72 98| 128| 157 178| 191 199| 204| 206( 207
0.3 74| 103| 139 17.1| 197| 213| 223| 229 233| 234
0.2 76| 11.0| 151| 189| 21.9| 240| 254| 262| 268| 27.1
0.1 79 11.7| 165| 209| 247| 275| 294| 307( 316| 322
0.0 81| 125| 181 234| 282 319| 347

BUR O£ 5.6 6.5 7.4 8.3 9.0 9.6 10.0 10.5 10.8 11.0

B % 0.0~1.0 & L7=5E DR TR ORE R 2 7777, 2025 4F O JaE &I XBLK O 1 &+ (F2024)
PO THIAD 2.0 F hord L, 2026 0 HiEEHRBHIRIC L DL Lz, igoT-
DEVROIEIETE (F2024, B=1.14 |[ZHHY) CTHREZFTI2HEOBE LR LT,

MREH 4-3. FEROH)ER (T hY)

B 2025 2026 2027 2028 2029 2030 | 2031 2032 | 2033 2034 | 2035 2036
1.0 1.7 2.5 3.0 3.6 42 4.6 49 5.1 5.3 5.4 5.5
0.9 1.6 2.4 3.0 3.6 4.2 4.6 5.0 52 53 5.5 5.5
0.8 1.5 2.3 2.9 3.5 4.1 4.7 5.0 52 53 5.4 5.5
0.7 1.3 22 2.7 3.4 4.1 4.6 5.0 5.2 5.3 5.4 5.4
0.6 1.2 2.0 2.6 33 4.0 4.5 49 5.1 52 52 5.3
0.5 1.0 1.8 24 3.1 3.7 43 4.7 4.8 5.0 5.0 5.1
0.4 0 0.8 1.5 2.1 2.8 3.4 4.0 4.3 4.5 4.6 4.7 4.7
0.3 0.6 1.2 1.7 23 3.0 3.5 3.8 4.0 4.1 4.2 42
0.2 0.4 0.9 1.3 1.8 2.3 2.7 3.0 32 33 3.4 3.5
0.1 0.2 0.5 0.7 1.0 1.3 1.6 1.8 2.0 2.1 2.1 22
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BUR D IE 22 2.6 3.0 3.4 3.8 42 4.5 4.7 4.9 5.1 52

B % 0.0~1.0 & L72H ORER TR ORE R A2 7777, 2025 4F O JfjE s LHLK O 1 IE I+ (F2024)
DO TRISILD 20 F R & L, 2026 4F0 HIFEFBEHAIRIC L DL LTz, oz
OBLROWEIET (F2024, B=1.14 I[THHY) CTHREL T G ORRE LR LT,
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HRERS FEFRDAE

FFRFINCI T BB R EITITMEE 5-1 DA AW, GIRRECCHEER O FRIL,
BV AL EER S (2025) (S X, i Y 7 hU =T R (version4.2.2) HFHHE S
/7 — frasyr (2 X > M5 @05eacac ) & HWTIHEME L7z, Fk THIZIHIT 2 IMAE
X, B4 10 B ISR S v7e TR PRILYEESE IC B4 S P 7epB 58 ICh W TIRES N
ey r— - AT 4 v 7 RIFAFERMR (ZEIZD 2022) EHFEAHEEINDBAENORD
77

FRERFRNCI T DRI F 12, (57 (2025) 4EFF ifEEFFAIR X OV ABC BHED
7o DOIEARFES (FRA-SA2025-ABCWG02-01) | UKEEMFSE - ZUEHERE 2025) 12815 15
EIROF RN RS E B SN A E FW T2, [ PRSI 2 RIS OM Y 15 (K
\HEOMIIL, kb MEEEMEFESEICRET 2 EaE) IC TIRES N A FEE I
EEZOHEICHN T EZ S EHE AW (ZHIZ 2022), ZAUDIXHAEERRERT
<. A4 (2022) FEOEFRFMICESETH Y | Y FAREIL Z OFHERERIC
B 5 2017~2021 FOFEETH 5,

EIRRE O THNIE, 2 A — MEdroriEE ((10-3) X) 2V,

Nyyn =N, , exp(=F, ,—M) (1)
Nat,y11= Nay,yexp(=Fypy — M) + Nay exp (=Fzp — M) (2)
Cay = Noy{1l — exp(—F,,)}exp (— %) 3)
5| FSCEk

G s B VEZE TS (2025) 0 FN 7(2025) AREE FEAEPERSMROHEE - B L EEGIA -
FERTHY X 2 b—3 g VBT 580 2 — . FRA-SA-2025-ABCWG02-04

IKPERFIE - BB HERE (2025) S 7(2025) 4FEEIREE EBIHIR L OV ABC HE D2 D HAR
FE&t. FRA-SA2025-ABCWG02-01, 23pp., /KPEHFZE « ZBE 1R, Fikx.

LA FRTKHEE - RS - mEIEA - BT E 1 - BEHRME - K TFIE - HolE—
(2022) SN 4 (2022) FEEY T W PR IE 0O B ME(E % (2 B 9 2 R TR B
HIEE FRA-SA2022-BPR12-2. 40 pp., /KFERFSE - 2B HEHE, Rk,
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MR 51, FRkTFHO AT A —H

. PR Fmsy F2024 EEIRE S BRET A
(FE1) (1 2) (1£3) (g) 34 HE

0 7% 0.01 0.01 0.01 909 0.1 0.0
1% 0.23 0.21 0.24 1,999 0.3 0.5

2 7% 0.76 0.70 0.80 2,743 0.3 1.0

3 ik 1.00 0.92 1.05 3,539 0.3 1.0
472l b 1.00 0.92 1.05 4,925 0.3 1.0

1 A 4 R FEIF IR B 2355 T MSY & 28T 5 K MEDHEE DFRICEE M L 72 @R (T772
Db, A4 FEEPRFEM T O Feurrent OERNE)

2 A 4 FEEMEERE A TR SN Fmsy (T72b b, A0 4 EEE PRI Co
Fcurrent (2 Fmsy/Fcurrent Z M) 728 D),

1 3 0 ARARFE DG IRFEANL CHEE S A7z 2024 FEOFnRI] F Eds K ONELL 5 4] (2020~2024
) OFIEENSRDTZ%SPR & FLOBRIREO FTHRE LB L TR L, =
O F fil1% 2025 F DR OSUEICHE N L,
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HREMG6 RBIE/NTA—F LFMERDOBME

MRF 6-1. FAEERRKD AT A=

PR RERIFREC o biE | B a b S.D. p
W= AT (97 W/;; ® & 0419 | 8907 0.435 -

A lFFUELBITNARETOME (TRE/FY), bidffinusa TodifsE (Fo), SDITMA
DITHDOEDOREZEHOLOTIFE HEEAEOERERFZ) | pldB CHBERETH D,

MR 6-2. EHILMEME L MSY

HH {8 i
. HAEE B E R, e RERGAEPE R MSY 2B 4584
SBtarget 52 129 b~ |
2 (SBmsy)
o RS BILVEE R MSY @ 60%DifES N ELA 8
SBlimit & 5.7 Fhyv .
2 (SB0.6msy)
. K HEZS, MSY D 10%DfEENEHN A8 A&
SBban & 0.9 Fhv

(SB0.1msy)

SBmsy ZifERF3 DU GRELR L F)
Fmsy (0 7%, 1 %, 2 %, 3 %, 4 kLA k)
=(0.01, 0.21, 0.70, 0.92, 0.92)

%SPR (Fmsy) 30.3% Fmsy (Zxf i3 %%SPR

MSY 5.6 Thy | B KFfpiAPE & MSY
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e 6-3. HTEOB A L RET

HH & B!
SB2024 4.1 Thr | 2024 FEO BB
2024 2024 FEOET BIERELF) (0 7%, 1 7%, 2 %, 3 1%, 4 A E)
=(0.01, 0.29, 0.67, 1.19, 1.19)

U2024 30% 2024 FEDVEES

%SPR (F2024) 28.3% 2024 D %SPR

%SPR (F2024) * 28.2% Bk DML (F2024) 1253 5%SPR*

EHIEEER L O
SB2024/ SBmsy 032 KA P MSY A 32814 581 M & (SBmsy: H
(SBtarget) ' P PR 22) 121975 2024 FEO P ED L

SBmsy ZHERFT DI Ix 95 2024 FEOETE

F2024/ Fmsy 1.13
D #*

B KUE MSY % SEH 45Kk %EE FH5(0.32 %)

T D /K HE SBmsy Z#EFFT DKk %A EAlS (1.13 %)

HaEOHE)H ek

PRI L ORI ACAHRIL 2024 LRI U & L, FlnsEEICELT 5 4H (2020~2024
) OFEIfEZ TR D 7,
% 2024 AEDEIRFKD FC Fmsy OWEIE L 525 F 2%SPR #5 L TH M Lk,
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MREE 6-4. THIRER - THB AR
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2026 FEDF fafE (THIEYE) 4.8 The

2(;;;%2@ 90% BUR O IEIEIC Al
HH i THIX PRy = ;
T fiE HIEEIS (%)
(Fh) (F/F2024)
(Fr)
p=1.0 1.7 12 - 25 0.71 21
p=0.9 1.6 1.1 -23 0.63 19
p=0.8 1.5 1.0 - 2.1 0.56 18
p=0.7 1.3 09 - 1.9 0.49 16
B=0.6 12 0.8 — 1.7 0.42 14
B=0.5 1.0 0.7 — 1.4 0.35 12
p=0.0 0 0- 0 0 0
F2024 2.2 1.9 — 2.7 1.00 27
MRFE 6-5. B2 D B & FW TRk T IR R
BTSRRI A&
2036 4D 90% 2036 FFITHIMENLL T O
Bl . BHILEE R LEDHEE (%)
HH X T X H
THFEIE (TF) SBtarget SBlimit SBban
(Fh>) % % 2
p=1.0 12.6 7.8-18.6 42 99 100
p=0.9 13.5 8.7-19.6 53 100 100
p=0.8 14.5 9.6 -20.8 65 100 100
p=0.7 15.7 10.6 —22.1 78 100 100
B=0.6 17.0 11.7-23.6 88 100 100
p=0.5 18.7 13.0-25.7 95 100 100
B=0.0 39.6 30.2-51.2 100 100 100
F2024 11.0 53-17.1 28 94 100
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ez 6-5. (Fix)
Y AP QA N LIPS
BAENEHEEERY 50%0, EOMRT LED4E
B

SBtarget % SBlimit £ SBban %
p=1.0 - 2027 4 2025 4
p=0.9 2035 4 2027 4 2025 4
p=0.8 2032 4 2027 4 2025 4
p=0.7 2031 4 2027 4 2025 4
p=0.6 2031 4 2027 4 2025 4
p=0.5 2030 4 2027 4 2025 4
p=0.0 2029 4 2027 4 2025 4
F2024 - 2028 4 2025 4F
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HRERT7 BEEFFEE OLLE

AAEERHIIC 31T 5 2024 OB BEHEEM (4.1 T F) 13, WFZEHEBIEENy o T I
Bl (fRfa, 9.1 T hy) omFn 5 EEPEGHG O FREEIE X 0 Do e (iR 7-1,
R 7-1), ZOME LT, IMADRFAEERGR O TRl SV A EME L 0 D7 s
JERSHOME LV @Ed oo Z M, B 4 FHEEFNIC 3T 2 IR &R O & 7
& (ZHIZH 2023) 21X U & LIl FEOEFIZ L 2 EWRED FHIEEOKES S F
NTWD, A 7 EEFHEF X OV ORBRFHITSF 6 M- 7o, EHBRLA)
5 10 4Et% & 72 2 2035 AU TR IS VEAR FE AR RE OO T & [RIFREE & 72 o 7,

5| Ak

%2 [ - - FrBTOKHE - TR E - i RN - O BPRE S - JEFHER I - A PIE . - HoTlE— (2023)
B U Z T N YE R RE O IR B ISR 12>V T, FRA-SA2023-SC06-104. 5 pp., /KEEHF
90 - BE A, k.

[ mrmmEaE | 20244 M
[F— 2023eEm i [~ | 20255 i

maE (b)) ()

20,000 4

15,000

10,000
5,000 4
0 0
2015 2020 2025 2030 2035 2015 2020 2025 2030 2035
BIES (b) SRIEE DHE(FIFmsy)
10,000 - 2.0
7,500 154
5,000 4 1.04
2,500 1 0.5 4
04— . : . . 0.0 4— T T T :
2015 2020 2025 2030 2035 2015 2020 2025 2030 2035

MR 7-1. WEAEREREAMIC 25 < ke PRI S & o ik
IREIIAFIERE B 236 Cn L7250 4 FEEEPRETARIZ 25 < PR TRIFE . ki3S Fn
5 (2023) AFEEEPRAAMIC IS PR PRI R, FEIX5F6 (2024) 4G IR IC
FoD PRk TG R, SLAIEHH0 7 (2025) FREEEIRAAR I 5D < Bk TR, p=0.8
DgHER LT,



R 7-1.

a) BME (ThH)
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AR ORI B OB R

TR, AR
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FEAGAREE /AR 2022 4F 2023 4F | 2024 4F | 20254F | 2026 4
MSY B ERF (2022 7)) 7.9 9.1 11.4 12.9 13.8
2023 4F S 5.4 5.1 5.1 7.0 8.5
2024 4F S 4.2 35 3.5 3.6 53
2025 47 A 4.4 4.0 4.1 43 4.8
b) MAREE (T2)
FEAG AR /AR 2022 4F 2023 4F | 2024 4F | 20254 | 2026 4
MSY HERF (2022 4F1) 2909 3362 3659 3614 3556
2023 4 EE AT 1244 2123 2124 2820 3198
2024 - EE AT 1305 1662 1453 1506 2211
2025 4FBE AT 1318 1449 1408 1793 2005
o R (T Hv)
FEAG AR /AR 2022 4F 2023 4F | 2024 4F | 20254 | 2026 4
MSY FERF (2022 ) 3.4 33 4.1 4.8 52
2023 47 AT 2.6 2.6 1.6 25 3.1
2024 4B AT 2.6 23 23 0.8 1.8
2025 4FBE AT 2.6 22 1.9 2.0 1.5
d) #EEDO (F/Fmsy)
FHmAEEE /AR 2022 4 2023 4 2024 4F | 20254F | 2026 4
MSY FERF (2022 ) 1.01 0.8 0.8 0.8 0.8
2023 4FBEREAT 1.20 1.24 0.8 0.8 0.8
2024 4F B REAT 1.72 1.79 2.08 0.8 0.8
2025 4F BT 1.54 1.33 1.13 1.14 0.8

B & 08 & LIZHBOWMES T U AITES R TRRRZ R, Mk PRI AER
TR L, TRUSOHEE: &2 KT R TRd,
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HMREM 8 FIRFTMASER DM

AR AR ()

4 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
0% 557 1,485 529 804 422 505 437 344 52 21 10
1% 852 899 1,043 302 831 660 242 241 104 54 24
2% 1,335 630 586 416 524 332 346 54 103 30 64
3% 630 607 261 390 227 177 92 46 103 82 14
47% 181 184 149 170 14 42 48 17 22 2 3
Sk Ll 73 33 72 47 14 8 11 13 0 0 1
it 3,628 3,839 2,640 2,129 2032 1,725 1,175 716 384 189 115
AR TRSE e ()

HE 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
05 412 860 356 536 376 446 407 369 81 25 13
1% 1,184 992 1,051 309 1,032 858 405 424 183 82 43
2% 2,235 996 953 795 917 664 837 151 227 85 265
3% 1,387 1,050 688 784 598 481 268 181 411 394 89
45 509 480 535 417 42 140 157 76 124 15 25
S ll b 270 108 319 188 56 33 46 70 3 2 7
&t 5,997 4485 3,902 3,029 3,021 2,623 2,120 1271 1,029 603 442
FEEBIF GRERE)

H 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
05 0.17 045 026 037 024 059 051 096 023 022 0.06
1% 039 046 066 023 081 074 064 059 091 041 042
2% 076 064 071 070 091 1.14 147 032 063 084 158
3% 095 1.19 069 270 135 1.14 158 094 320 284 1.78
45 152 099 141 213 1.09 130 145 399 404 095 1.78

Sk LA b 1.52 099 141 213 1.09 130 145 399 4.04 095 1.78
HLHE 0.88 079 086 137 092 103 1.18 180 2.18 103 123

R E IR R (T)2)

£ 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
0k 3,734 4338 2,463 2,760 2,071 1,186 1,151 585 264 114 166
5% 3,084 2849 2,512 1,725 1,733 1,472 593 626 202 189 &3
2% 2,920 1,551 1,337 963 1,018 569 522 231 257 60 93
35k 1,192 1,014 606 486 355 303 135 89 124 101 19
4% 270 341 229 224 24 68 72 21 26 4 4
Sk LA I 108 61 111 62 25 12 16 15 0 0 1
il 11,307 10,154 7,258 6,220 5,226 3,610 2489 1,567 873 468 366

A i e PR, BAR R ()
F 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

0% 2,763 2,510 1,656 1,839 1,845 1,047 1,072 628 409 136 218
Lk 4,285 3,143 2,530 1,767 2,152 1914 993 1,103 356 283 149
25k 4,888 2,450 2,174 1,839 1,782 1,137 1262 641 565 174 387
3% 2,624 1,754 1,598 977 937 822 393 346 498 486 124
4% 757 887 823 550 73 225 238 90 147 28 35
S A b 401 200 491 248 98 53 70 83 3 3 9
At 15,718 10,945 9,272 7,219 6,887 5,197 4,027 2,891 1,977 1,112 922
Bl 10,813 6,863 6,351 4,497 3966 3,193 2459 1,711 1,391 834 630
A fin 1) 82 (A (g)

s 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
07k 740 579 673 666 891 883 931 1,073 1,550 1,200 1,315
17k 1,390 1,103 1,007 1,024 1,242 1,300 1,675 1,761 1,760 1,500 1,800
2% 1,674 1,580 1,626 1,910 1,749 1,999 2,416 2,776 2,200 2,886 4,166
ik 2,201 1,730 2,636 2,010 2,637 2,711 2,906 3,901 4,000 4,800 6,416
455%; 2,807 2,604 3,595 2,452 3,030 3,307 3,306 4,350 5,700 7,500 8,001

Sk LA b 3,706 3,260 4,442 4,024 3,900 4,264 4,299 5410 6,873 9,300 7,800
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HEEMS (FE)

FEmpaE R (TR)

F 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 8 18 29 20 86 60 26 66 41 17 76 88
1% 30 14 111 94 265 282 185 218 300 286 219 403
2% 13 25 22 67 81 146 363 131 130 111 117 73
3% 8 10 20 8 21 18 15 53 26 18 31 38
4% L B 2 2 4 7 3 8 3 4 7 5 8 6
i 2,059 2,069 2,186 2,197 2457 2518 2,596 2476 2509 2443 2458 2617
AR B (b)

4 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 10 23 33 22 61 67 28 79 51 18 65 116
17% 59 31 216 206 515 579 320 491 633 581 508 800
2% 59 121 100 278 287 490 1,024 387 441 365 352 244
3% 56 71 134 51 122 94 69 245 115 85 141 178
4Ll B 16 17 30 58 23 59 23 23 44 32 47 44
&t 199 263 512 615 1,008 1289 1465 1224 1283 1,082 1,113 1,382
FEanaIlF GRERE)

4 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0% 0.10 0.06 0.09 0.03 0.08 0.11 005 0.10 006 004 008 0.12
1% 029 025 055 049 075 038 057 067 086 078 083 0.72
2% 046 046 093 092 130 1.81 166 136 148 1.13 1.06 088
3% 1.17 099 1.06 125 105 167 129 176 143 101 155 1.70

4% LA I 1.17 099 106 125 1.05 167 129 176 143 101 155 1.70
HAFH¥ 064 055 074 079 085 1.13 097 1.3 1.05 0.79 1.01 1.02

FEERERER (TRE)

e 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 89 355 345 664 1,230 607 598 738 719 516 1,087 807
1% 141 73 303 284 582 1,032 492 516 606 612 451 911
2% 40 78 42 129 129 203 521 205 195 190 208 145
3% 14 19 36 12 38 26 25 74 39 33 46 54
4L 3 4 6 11 5 11 5 6 10 9 11 9
&t 288 529 733 1,101 1,985 1,879 1,641 1,540 1,570 1360 1,802 1,926
FERpRIE IR R B E (h)

F 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 108 442 386 738 881 674 663 884 899 560 930 1,062
1% 273 164 590 620 1,132 2,118 852 1,164 1277 1245 1,045 1,810
2% 186 378 192 537 459 680 1470 605 664 627 627 485
3% 94 131 238 84 217 135 111 344 175 155 209 253
4L B 27 32 54 94 41 84 37 33 67 59 70 62
&t 688 1,146 1459 2,072 2,730 3,692 3,133 3,030 3,082 2,647 2,880 3,672
HaE 443 622 778 1,024 1,283 1,959 2,044 1,564 1,544 1464 1428 1,705
ERRRIEEIRE (g)

s 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 1211 1246 1,121 1,110 716 1,110 1,110 1,198 1,250 1,085 856 1316
1% 1,940 2,241 1,945 2,184 1,945 2,053 1,730 2254 2,109 2,034 2319 1,986
2% 4611 4,845 4542 4,152 3,545 3,348 2,820 2,945 3,399 3295 3,018 3,332
3% 6,639 6,902 6,543 6,770 5,680 5,151 4,520 4,671 4,459 4,707 4,584 4,721

43500 E 8,608 7,986 8499 8591 8382 7.564 7,114 5371 6529 6,762 6,169 6,948
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HEEHS (FE)

Elmp R IE R (TR)

&F 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
07% 191 132 91 45 29 115 54 21 62 17 22 2
17k 275 304 207 466 274 434 362 408 209 539 353 402
25 174 139 375 156 407 301 250 279 337 351 768 294
35k 34 65 41 117 79 148 81 100 62 87 82 332
4% LA - 6 3 10 6 37 21 44 51 55 16 17 30
il 680 644 723 791 826 1,019 791 859 725 1,010 1,242 1,059
i SE & ()

&£ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
07% 161 155 88 53 33 134 59 22 49 17 21 2
17k 598 529 411 792 582 933 767 818 464 972 748 747
25 504 404 1,023 428 1,065 815 692 792 1,005 1,000 1,742 814
35k 133 276 164 466 301 524 303 349 241 321 276 1,082
4% LA b 41 20 54 36 168 114 206 239 279 88 87 129
il 1,436 1,384 1,740 1,775 2,148 2,519 2,027 2,220 2,038 2,398 2875 2,773
Flin A F (g%

&F 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
07% 0.13 0.16 005 0.04 002 010 0.04 0.02 002 0.01 0.01  0.00
17k 0.68 031 041 038 034 052 053 048 026 027 0.38  0.37
25 095 110 092 072 080 090 0.76 130 1.15 1.15 091 0.74
37k 2.11 1.67 1.65 1.02 124 092 075 097 161 140 1.15 1.98
4% LA - 211 1.67 1.65 1.02 124 092 075 097 161 140 1.15 1.98
B E Y 120 098 093 064 073 067 057 075 093 0.85 0.72 1.01
Fiip s E PRI (TR)

& 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
07% 1,670 936 1,975 1,281 1,397 1,250 1,437 1,180 2,990 1,447 1,679 1,371
17k 646 1,329 721 1,701 1,116 1,236 1,022 1,248 1,048 2,646 1,293 1,499
25k 328 242 723 355 858 591 542 446 574 596 1,497 654
37k 45 94 59 213 129 285 178 187 90 135 140 448
4% LA b 8 5 14 10 60 40 96 96 80 25 29 40
il 2,698 2,605 3492 3,560 3,559 3,403 3275 3,157 4,781 4,849 4,638 4,011
A i PR AR B ()

& 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
07% 1,405 1,096 1,922 1,505 1,569 1,455 1,565 1,218 2,352 1,511 1,620 981
17k 1,403 2,312 1,428 2,890 2,369 2,658 2,167 2,503 2321 4,775 2,740 2,783
25k 953 703 1,975 972 2,244 1,597 1,504 1,265 1,711 1,699 3,395 1,814
37k 175 396 235 846 493 1,011 664 655 351 495 470 1,458
4% LA 54 29 78 66 275 219 451 448 405 136 149 174
il 3,989 4,535 5,639 6,279 6,950 6,941 6,351 6,088 7,139 8,615 8374 7211
Bl 1,883 2,283 3,002 3,329 4,196 4,157 3,702 3,619 3,627 4,717 5,384 4,838
R VA ()

F 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
07k 841 1,172 974 1,175 1,123 1,164 1,089 1,031 787 1,045 965 716
1% 2,171 1,739 1,982 1,699 2,123 2,150 2,122 2,005 2,215 1,804 2,119 1,857
2% 2,901 2,907 2,731 2,734 2,615 2,703 2,773 2,839 2983 2,851 2,268 2,773
37k 3,918 4,221 3,958 3,969 3,827 3,542 3,721 3,502 3,902 3,665 3,369 3,256
4% 2h b 6,412 6,027 5,687 6,329 4,597 5426 4,691 4,684 5081 5391 5,089 4381
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HEEHS (FE)

FElpIEE R (TRE)

4 2022 2023 2024

07k 9 48 14
1% 349 366 272
25% 401 246 236
3% 166 145 147
4% kB 36 23 27
i 960 829 697
R B ()

i 2022 2023 2024

Or% 7 36 12
5% 722 746 556
25K 1,089 722 683
3% 593 539 555
4L kB 171 109 135
it 2,582 2,152 1,941
FpBIF RIERE)

1 2022 2023 2024

W3 001 004 001
1% 040 045 029
2% 094 062 067
3% 1.78  1.43 1.19
45 0Lk 1.78 143 1.19
Wl 098 0.79 0.67
BB RE (TR

F 2022 2023 2024

Or% 1,318 1,449 1,408
5% 1,238 1,184 1,266
25K 764 617 562
3% 232 221 245
4L kB 50 35 45
it 3,602 3507 3,526

A e P, B AR R ()
E 2022 2023 2024

OF% 1,063 1,092 1,171
15k 2,566 2412 2,589
25% 2,076 1,808 1,625
3% 829 822 927
45 0Lk 239 167 225
5 6,772 6301 6,537
BAE 4426 4,003 4,071
AR EAR T ()
2022 2023 2024

OF% 807 754 832
53 2,072 2,037 2,046
2% 2,716 2,928 2,890
35k 3,572 3,720 3,778

4L b 4,786 4,748 4978
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HEEM9 FEREOME

A K EERRBRIFTERERE (R L R~ R A3 oD 11 FFIR) 12 00 e S T % FUKF B
v b BLUWERER NORPAC = b DOFRE R & (1T K 2 INHEFFH A 3= PifE 2 | 2 IS
T2EIICEIE SN TWD (HlRR 9-1), 2016 FFLLREITAFKIE D> O JE B CIT o 7= A
A OFER A AV, 1E - 8847 (2008) ISV THRFAESICH T 2WHE 1 m? 4720 oY
U T O ERE Lz, BFEOETERDOMEE Y L THEDOFEINEE L Lz,

5| AR
FTEFEEE - 884 94 (2008) 1980~2005 F-DOWESTNUEIZIS T DI X 7 FA U L OFEIN &
fi. HIKEE, 74, 636-644.

35°N
34.5°N -
34°N —-,.
33.5°N -

33°N

32.5°N

I T T T T I
131°E 132°E 133°E 134°E 135°E 136°E

MR 9-1. SR WNHEOIIHEFIRAIZ B T DA R (x) DORLEX
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HMEEH 10 FEHBUER

T fy O 1 1999 AR I HR B Chi £ V) L2002 48 > & WA PN 0D 75 I C I HE S A,
2020 4EFETHET Lz, MR FE 10-1 12 2002~2020 45 OFE i i e 2o, IR, IR AR,
WINhROHER 27~ LT, ARhikitEE (70 mm LLE OO R E+70 mm A O it 2 3%k
/4, /NIEDS 2008, Obataetal. 2008) 13 2002 4E 12 TED S 2007 4D 29 J7 & F THIM
B Td o723, 2008 FF0 HIEAME & 72V | 2020 FETIX 8 TR & 72> T D, Fiifad
BAZRIT, 2002 ED 1.8%70>5 2003 4£D 14.7%FE T EF L2 5% I3 FEE T, 2020 4Fi
0.4% & 72> 7=, AT, 2002 4ED 0.18 7> 5 2003 40 0.73 £ T EH L7213 K FE[H
T, AR L 72572 2020 £ TUE 0.09 T - 7=,

5| Ak

Obata, Y., H. Yamazaki, A. Iwamoto, K. Hamasaki and S. Kitada (2008) Evaluation of stocking
effectiveness of the Japanese Spanish mackerel in the eastern Seto Inland Sea, Japan. Rev. Fish.
Sci., 16, 235-242.

ANJRZRAL + (LIRS - T ARGLE « SEABA R - BlRyE=E - JLBE— (2008) B X I FA T
FAOGRERENOGRE LYY 7 NLHEEBRIC L D 0 mAINAERO Liih &,
H7KEE, 74, 796-801.

MRS 10-1. FERTHOTRE. IMAREL IRAR, BIhROHER

T R (TR)  Aabici s _ AR (TRE) AR

il o [l (F2) B Tk ()
2002 92 117 121 1,208 22 1.8 0.18
2003 99 94 123 518 89 14.7 0.73
2004 76 20 81 577 20 3.4 0.25
2005 156 3 156 708 31 4.1 0.20
2006 147 0 147 661 58 8.1 0.40
2007 270 80 290 478 38 7.3 0.13
2008 192 20 197 1,068 19 1.8 0.10
2009 230 41 241 789 18 2.2 0.08
2010 200 18 204 1,644 26 1.6 0.13
2011 134 0 134 910 26 2.8 0.19
2012 68 32 76 1,960 15 0.8 0.20
2013 78 0 78 1,258 23 1.8 0.29
2014 72 12 75 1,384 13 0.9 0.17
2015 26 11 29 1,250 0 0.0 0.00
2016 70 0 70 1,428 9 0.6 0.13
2017 65 0 65 1,180 1 0.0 0.01
2018 70 0 70 2,990 0 0.0 0.00
2019 45 0 45 1,448 0 0.0 0.00
2020 75 9 77 1,684 7 0.4 0.09

1N it B F= R B o R 4+ N s e £ /4.
TEANZRIL, 2002~2019 4E1% 1 akiF, 2020 413 0 mEFF OfE,
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HRER 1 EBRESEEOREDSN

2024 FED F L ETRIEEIL, KFEMOBIE DB EORIEOFE LS L E T DIED
TTROOLNTWD, BIRROSRT DEHICHOWTIL, AEETM CIXEITEE R #
FSAEM (2019~2023 4F) 2B LI7Z, ZOSBEOREL, 0 mAaDWHEN DWW L
Nz, IMABFREESFIH CTE RWARRBICEB W T, BHEDOMAREOHEEM & [k
THRFERICEET D2 LEZOND, B, FREFE T, FEPENVGEIC 0 s ER
A ONAE) D22 < HEE SN DMEIAN S - 72728, HITEZER B E 10 FEHE 13
I Tnbd, &2 TAREEFMICHE N THIEE 10 £/ (2019~2023 4F) 2R L7
BOREROBNE 2 2B ER E L TR LT,

2024 FOMABRIZKERIBEBVR A LN (WHiE® 11-1), ZREL SEHE LTHGEI
1% 1,408 T2 & HEE S dv, 2023 FEOHEEE (1,449 T)R) LRIRE L o7, —FH, SR
Z 10 & L7 a1cid 735 TR L #EE S, 2023 F01E (1,406 T/2) L0 b 7ehoiz,
Z OEIIARRE CHERE SN HAERBRO 90%EHEXEIITH -7 EX 11-1), 2024
EOPfaE, BERIE, %SPR EOHEMEICKHT BT/ hEaneEZz b,

L ka2 T ¢ TIENTOFERN G, ZIEL 10 Tl & LR E TS 6 47N
REIZ 2023 FEDONNA & Z i KL 72 > 72 b OO, 2022 FELLRTO A ZEOHEEEIZ DU
TIESREE SEM & LA LR U < EB/NHEOMEm R A2 S (R 11-2),

WS PRI SIS IR S S EELA ke L 72356, BlAED BB ZE 2 50%LL E ot
KT EREIBEIT, BZ09 & LSaITIT 2035 LUK, P A 0.8 & L7IZ8A121E 2033 4£L4
Belien & PRISNT (MR 11-2), REEFHFAIZRICE S R I 172 2026 4F0FH
HEEILB A 09 & LZHmAITIZ09 The, BE 08 & LIEHLAICIZ08 TR Tholz
(F 3% 11-3),2026 AR IS PRI SN D BlIAEITFEE 3.6 T o & AiAEN T (i £ 11-4),
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e 11-1.

5 10
HEs (Th)
B0 HS, B AR 0, EE{L3EL2, AlCC: 46.74

BfaELMAEORGR (FAERR)
BAERMRIIZBCHBZZE LWy r— - 27 ¢ v 7 (HS) BHAERRE
AWV, /N ZIRIC I D NG A—FHEE H AT o T, FREILENIFAEERIR O HT I
L5 4 FEEFHMERFD 1987~2020 FFOH AR EIMARZ T (27 LEITET
&5 2021 FFIEFRL) o RFOEFITMABEOFE (LEENFE) 2T, RPOFARE
BIFR (HFHEMR oL FoMABRIE, WESN TS HAEEBRICBWTEET -4 0
90%3 G FALD LHEE SALLHIPH CTh D, HIKIFNIAFEFHMIZIS T 2 1987~2024
FEOB MR LIMARLRT, REALEIIZD ) HEUT 5 £ (2020~2024 4£) DO#Ef

mEMAEZTRT,
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H PR
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MRE 11-1. ZIEZ 10 £ & L7256 OGIRRTRER

% %E g:/\a v £ =N = /%‘ %%IA - ‘I e
R HE BfaE AR RERES EAERDE %SPR F/Fmsy

() () () (PR (%) (R/kg)
1987 5997 15,718 10,813 3,734 38 035 206 175
1988 4,485 10945 6,863 4,338 41 063 151 212
1989 3,902 9272 6351 2,463 42 039 137 231
1990 3,029 7219 4,497 2,760 42 0.61 168  2.61
1991 3,021 6,887 3,966 2,071 44 052 132 247
1992 2,623 5,197 3,193 1,186 50 037 93 297
1993 2,120 4,027 2,459 1,151 53 047 115 290
1994 1271 2,891 1,711 585 44 034 92  3.07
1995 1,029 1977 1,391 264 52 0.19 107 417
1996 603 1,112 834 114 54 0.14 125  3.02
1997 442 922 630 166 48 026 165 246
1998 199 688 443 89 29 020 249 134
1999 263 1,146 622 355 23 0.57 296  1.04
2000 512 1,459 778 345 35 044 175 192
2001 615 2,072 1,024 664 30 0.65 19.1 187
2002 1,008 2,730 1,283 1,230 37 094 131 250
2003 1289 3,692 1,959 607 35 026 153 276
2004 1,465 3,133 2,044 598 47 028 139 271
2005 1,224 3,030 1,564 738 40 045 167 234
2006 1,283 3,082 1,544 719 42 043 141  2.66
2007 1,082 2,647 1464 516 41 033 158 216
2008 1,113 2,880 1428 1,087 39 075 155 240
2009 1,382 3,672 1,705 807 38 046 148 248
2010 1,436 3,989 1,883 1,670 36 087 151  2.69

2011 1,384 4,535 27283 936 31 040 181 215
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MEF -1, (FiX)

R ERE BMAE AR RS ELERDR

i %SPR  F/Fmsy

(hr) (b)) (b))  (TR) (%) (FB/kg)
2012 1,740 5,639 3,002 1,975 31 0.65 20.6 1.88
2013 1,775 6,279 3,329 1,281 28 0.38 21.7 1.59
2014 2,148 6,950 4,196 1,397 31 0.33 26.5 1.26
2015 2,519 6,941 4,157 1,250 36 0.30 20.2 1.69
2016 2,027 6,351 3,702 1,437 32 0.39 24.6 1.33
2017 2,220 6,088 3,619 1,181 36 0.33 222 1.61
2018 2,038 7,140 3,627 2,991 29 0.82 25.1 1.47
2019 2398 8,619 4,717 1,449 28 0.31 232 1.64
2020 2,875 8,390 5,387 1,691 34 0.31 23.2 1.55
2021 2,773 7,276 4,853 1,427 38 0.29 26.0 1.38
2022 2,582 6,890 4,505 1,302 37 0.29 242 1.54
2023 2,152 6,376 4,125 1,406 34 0.34 25.5 1.33

2024 1,941 5998 4,131 735 32 0.18 284 1.12
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MR 112, FRROBMED BEE - RAVEHILERR 2 LRI fHR (%)

a) FAEEEILMEMEZ LR DR (%)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 0 1 4 10 17 23 29 35 38 40
0.9 0 1 5 13 23 32 38 46 50 51
0.8 0 1 7 18 31 42 51 58 62 64
0.7 0 2 9 24 41 54 64 71 75 77
0.6 0 2 13 32 52 68 79 84 86 88
0.5 0 3 17 41 64 80 89 93 95 95
0.4 ‘ ‘ 0 4 22 52 76 90 96 98 99 99
0.3 0 5 30 64 87 96 99 100 100 100
0.2 0 6 39 76 94 99 100 100 100 100
0.1 0 9 50 86 98 100 100 100 100 100
0.0 0 12 61 93 99 100 100 100 100 100
BLR DI 0 0 2 4 8 11 14 17 20 23

b) MRFEFHIEHEMEERZ LR DR (%)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 28 50 71 83 90 94 96 98 98 99
0.9 30 56 78 88 94 97 98 99 99 100
0.8 33 61 83 92 97 98 99 100 100 100
0.7 36 68 88 95 98 99 100 100 100 100
0.6 38 73 92 98 99 100 100 100 100 100
0.5 41 79 95 99 100 100 100 100 100 100
0.4 ‘ : 45 84 97 100 100 100 100 100 100 100
0.3 48 88 99 100 100 100 100 100 100 100
0.2 51 92 100 100 100 100 100 100 100 100
0.1 55 95 100 100 100 100 100 100 100 100
0.0 58 97 100 100 100 100 100 100 100 100

BUR DI EIE 16 29 43 54 63 71 77 81 85 88

B % 0.0~1.0 & L72HH ORER TR ORE R A2 7777, 2025 4F O s s LHLK O 1 IE T (F2024)
NHTREID 1.8 F hird L, 2026 40O EEHEBHIRIC L HE L Lz, kigos-
OELROWEIET (F2024, B=1.14 ITHHY) CTHREL T G ORRE LR LT,
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MR 11-3. Pk PHHAE (F )

i 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 5.1 6.1 7.3 8.5 97 106 113| 118| 122 124
0.9 52 6.3 7.7 9.1 105 115 122| 128 132| 134
0.8 53 6.5 8.2 98| 113| 125 133| 13.9| 142| 144
0.7 5.4 6.8 87| 106| 123| 136| 145| 151 154| 156
0.6 5.5 7.1 92| 114| 134| 149| 158 164| 168 169
0.5 5.7 7.4 99| 124| 147 164| 174 181 184 | 186
0.4 3 30 5.8 78| 106| 135| 162| 181 193| 200| 204| 206
0.3 5.9 82| 114| 148 179| 201| 216| 225| 230 233
0.2 6.0 86| 124| 163| 199| 226| 244 256| 264| 269
0.1 6.1 91| 134| 180| 223| 257| 281| 298| 31.0( 318
0.0 6.3 96| 146| 200 252| 296| 33.0| 356

BURk s 4.4 5.0 5.8 6.7 7.5 8.2 8.8 9.4 9.9 10.3

B % 0.0~1.0 & L7=5E DR TR ORE R 2 7777, 2025 4F O JaE &I XBLK O 1 &+ (F2024)
PO THIND 1.8 T hird L, 2026 0O EHRBHIRIC L DL Lz, igoT-
DEVROIEIETE (F2024, B=1.14 |[ZHHY) CTHREZFTI2HEOBE LR LT,

MR 11-4. PEROFHERE (T )

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 1.0 2.0 25 3.1 3.6 4.1 4.5 49 5.1 53 5.4
0.9 0.9 1.9 2.4 3.0 3.6 42 4.6 49 5.2 5.4 5.4
0.8 0.8 1.8 2.3 29 3.6 42 4.6 5.0 52 5.4 5.4
0.7 0.7 1.6 22 29 3.5 4.1 46 5.0 5.2 53 5.4
0.6 0.6 1.5 2.1 2.7 3.4 4.0 45 49 5.1 5.2 52
0.5 0.5 1.3 1.9 25 3.2 3.9 4.4 4.7 49 5.0 5.0
0.4 '8 0.4 1.1 1.6 2.3 2.9 3.6 4.0 4.4 45 47 4.7
0.3 0.3 0.9 1.4 1.9 2.5 3.1 3.6 3.9 4.0 42 42
0.2 0.2 0.6 1.0 1.4 1.9 2.4 2.8 3.1 3.3 3.4 3.4
0.1 0.1 0.3 0.6 0.8 1.1 1.4 1.7 1.9 2.0 2.1 22
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BUR ORI E 1.7 2.0 2.3 2.7 3.1 3.5 3.8 4.1 4.4 4.6 4.8

B % 0.0~1.0 & L72H ORER TR ORE R A2 7777, 2025 4F O JfjE s LHLK O 1 IE I+ (F2024)
MO TRISID 1.8 F hr& L, 2026 4F0 HIFEFBEHAIRIC L 2L Lz, oz
OBLROWEIET (F2024, B=1.14 I[THHY) CTHREL T G ORRE LR LT,
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