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X 4-10. Hlfad EMARORR (FFAEERR)

HAERRICIZIACHBEZZE LAYy — - A7 10 v 7 (HS) BUFEAEREGRE
AW, B/ ZREICL Y R T A —ZHEEZAT o T2, SkEILENX A PE BGR O 3T I
U724 Fn 2 4R EESTAfiBF 0D 1993~2018 A0 Bl fa & & B4 (1994~2019 ) @ 1 ifa
B O IMMA R Z 7~ d, B OTITMA L= 4E 23, K omEA R (FEHR)
D ETFTORBE, RESNTWDHAEERBRICBWTHEET —2 0 0%REEND
LHEE SN DHFA TH D, HIKAFNIARFEETMIZI1T 5 1993~2018 F D fa ik &
IMAE, FREFLENTENT 5 4R (2019~2023 4F) OEfAE L IMARE R,
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72 3-1. AU VA AR R EEC I DR EREER AR (FY)
2% 9 OVE MR 1% 9 V& s .
Fo— yop—— . . INE G
5 HH DAY ARG H AR P
1966 2,829 2,829
1967 2,169 2,169
1968 2,069 2,069
1969 2,247 2,247
1970 2,384 2,384
1971 2,954 2,954
1972 3,371 3,371
1973 3,322 3,322
1974 2,711 2,711
1975 2,920 137 3,057
1976 3,436 109 3,545
1977 3,384 75 3,460
1978 4,906 86 4,991
1979 3,848 100 3,948
1980 4,048 46 4,094
1981 3,604 64 3,668
1982 3,721 38 2 3,761
1983 2,588 27 11 2,625
1984 2,490 50 6 2,546
1985 1,764 49 4 1,817
1986 1,887 72 2 456 2,417
1987 1,364 61 4 379 1,808
1988 1,017 40 1 314 1,373
1989 1,107 89 1 317 1514
1990 1,221 68 5 428 1,722
1991 1,292 101 3 331 1,726
1992 1,187 139 2 393 1,722
1993 821 141 6 362 1,330
1994 814 157 5 333 1,308
1995 970 175 2 531 1,678
1996 1,225 140 2 593 1,960
1997 960 126 31 408 1,526
1998 507 115 17 444 1,083
1999 763 110 22 411 1,305
2000 1,037 107 10 377 1,531
2001 1,228 161 18 347 1,754
2002 1,346 179 12 362 1,899
2003 1,210 151 16 406 1,783
2004 887 110 37 197 1,231
2005 1,007 199 15 303 1,524
2006 1,076 191 22 385 1,674
2007 990 164 29 326 1,509
2008 1,074 243 24 318 1,659
2009 1,037 236 11 270 1,554
2010 833 172 32 276 1,313
2011 710 174 22 220 1,126
2012 630 96 28 187 940
2013 551 68 37 169 826
2014 502 23 40 143 708
2015 502 8 34 137 681
2016 369 3 34 128 534
2017 356 2 30 97 485
2018 377 2 32 142 553
2019 357 1 38 137 532
2020 313 1 27 93 435
2021 179 0 41 86 306
2022 170 0 30 89 289
2023* 137 0 47 91 275

T EA.
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s MR (b)) Hahmoess et i X g BRI EYELCPUE™?
1966 2,829 57,426 1,125 55,430
1967 2,169 58,805 1,059 39,069
1968 2,069 60,832 1,070 36,385
1969 2,247 61,894 1,066 38,703
1970 2,384 57,777 1,018 42,010
1971 2,954 62,139 1,008 47,926
1972 3,371 64,747 1,020 53,104
1973 3,322 69,069 939 45,160
1974 2,711 64,965 993 41,436
1975 2,920 65,281 992 44,372
1976 3,436 68,379 968 48,643
1977 3,384 69,365 852 41,5571
1978 4,906 79,841 872 53,580
1979 3,848 76,802 798 39,979
1980 4,048 73,844 814 44,621
1981 3,604 76,131 837 39,622
1982 3,721 79,403 791 37,071
1983 2,588 76,750 802 27,040
1984 2,490 77,753 835 26,745
1985 1,764 68,513 786 20,236
1986 1,887 66,718 844 23,867
1987 1,364 61,896 787 17,348
1988 1,017 62,958 827 13,360
1989 1,107 60,453 819 14,997
1990 1,221 61,599 806 15,973
1991 1,292 56,045 784 18,069
1992 1,187 50,931 696 16,227
1993 821 44,873 682 12,480 9.7
1994 814 39,444 589 12,151 12.6
1995 970 37,970 600 15,322 15.8
1996 1,225 37,928 558 18,019 21.0
1997 960 32,672 558 16,402 17.3
1998 507 33,267 577 8,793 10.3
1999 763 27,996 504 13,728 12,5
2000 1,037 33,189 506 15,806 18.3
2001 1,228 34,420 547 19,510 20.2
2002 1,346 32,815 536 21,985 20.7
2003 1,210 33,635 546 19,640 21.5
2004 887 31,692 543 15,194 18.5
2005 1,007 31,130 498 16,114 18.9
2006 1,076 28,621 530 19,926 23.2
2007 990 27,949 522 18,494 24.4
2008 1,074 23,852 524 23,593 29.2
2009 1,037 22,102 525 24,633 28.4
2010 833 21,102 511 20,182 24.4
2011 710 22,173 515 16,488 20.0
2012 630 22,204 559 15,849 18.3
2013 551 20,393 573 15,490 14.4
2014 502 16,373 519 15,921 12.4
2015 502 15,747 530 16,892 11.9
2016 369 14,021 528 13,904 9.8
2017 356 14,316 530 13,186 9.8
2018 377 14,968 490 12,325 9.7
2019 357 14,400 492 12,202 11.2
2020 313 12,878 492 10,988 12.3
2021 179 11,191 379 7,707 8.3
2022 170 9,466 370 6,632 7.3
2023" 137 9,608 387 5,528 6.9

A RO E FHEHT &

Do

MEIEBICOWTIE, MEER8EBM,

H2 LRI04 B R,
3t A,
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MR EEE BAE IMARE IERS

T ) () (PR (%) PSPRFIFmsy
1993 1,330 4,763 3,521 42,079 27 33 0.92
1994 1,308 4,827 3,279 48,237 27 30 1.03
1995 1,678 5,235 3,328 36,312 32 21 1.40
1996 1,960 4,992 3,374 41,027 39 17 1.73
1997 1,526 4,388 2,856 35,790 34 19 1.54
1998 1,083 4,144 2,676 39,237 26 30 1.03
1999 1,305 4,585 3,032 48,810 28 27 1.16
2000 1,531 5,009 3,216 55,502 30 24 1.27
2001 1,754 5,463 3,311 39,992 32 21 1.44
2002 1,899 5,346 3,550 33,713 35 19 1.55
2003 1,783 4,768 3,334 38,214 37 20 1.53
2004 1,231 4,267 2,804 39,732 28 26 1.18
2005 1524 4524 2,946 44 607 33 20 1.48
2006 1,674 4,495 2,858 48,307 37 18 1.68
2007 1,509 4,442 2,606 39,319 33 19 1.55
2008 1,659 4,455 2,773 33,033 37 17 1.71
2009 1,554 4,026 2,673 29,600 38 17 1.73
2010 1,313 3,539 2,315 22,342 37 17 1.67
2011 1,126 3,067 2,085 18,696 36 19 1.59
2012 940 2,658 1,851 15,900 35 21 1.44
2013 826 2,328 1,629 15,365 35 21 1.45
2014 708 2,062 1,425 13,829 34 23 1.35
2015 681 1,893 1,287 12,528 35 20 1.51
2016 534 1,684 1,152 12,320 31 26 1.22
2017 485 1,645 1,125 11,094 29 27 1.13
2018 553 1,633 1,140 8,496 33 23 1.35
2019 532 1,446 1,045 6,596 36 22 1.45
2020 435 1,185 872 5,802 36 23 1.38
2021 306 977 714 5,925 31 28 1.10
2022 289 908 656 4,445 31 26 1.20
2023 275 819 600 — 34 26 1.24

YIPNEY

KEREICREE L, USICB T 5 B,
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HREM 1 BRFHMMORN

iR - R R il - AERNRE R OW TR B R, EIE
BRI E

BIREMEIC OV TR E RS, 925 M
VPA (BARBY 7 i3 2 & k22 5 )
HARFE T F2%5%130.35 2 ([ E

iR - FRIE IR
iR - BT IERR L

20244 ~DHIEFHA
\ 4
20244F DA WBHIEE 20245 OMAREDRIE
- Bl - Wy r— AT 4 v 7 REAERR
(1993~ 20184 ERLAED I A &L + Bl BT
L) L2023E0BAENLEDN
2025 4E~DFiEEHE

2024 %D F X, BUROJfSEE  (F2020-2022)

|
20254E LU DR DI « AEBIE 20254E LI DA & DR E
FREE L BAE

Rylr— - 27 ¢ v 7 BEAFERGE (1993

< ~ 20184 RIED AR « BlFARIZIES<)
EfFRTRICHB T DHEL OFBENSEH
2026 4 RS PR AN 55 < s B
PLFE~D TEE PR AN, [RAVEBLILUE(E, AR K UE
iR THHEAZE BT L D IRE
]
| | 20254E- D ABC
20254 D fa BT HIE ) & i S B
R A 225 Sk T 1) HAITHE I & 2 irR iR
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HEEM 2 FHEAE

(1) g R

1993~2023 I BRI HIEHEIZIB W T, 2 29 BEWIRIC I KB Shiz s T
LA OB RE Z N — R, N REIRER ORI RS Z RO T,

1. RO 2R
EARPIR M EIC BT D 2 7 9 OEWEO KBTI, A REGEOH A AL K
. BB R LML O8N H 5, A D BERRIZOW T, 2002 4F 3 A ~2023 4 12 A
DOTGHRAET — & % I, MEHEAS ORI RRMR GINEE) BHREZIER LT, 8
%m_owfm 2002 4= 3 4 ~2016 45 H ., 2016 4= 9 H ~2023 4= 12 H OHiGHET —
ICHSE TN T NMERGA OB SRR (FNESR) R A2 ER L1Z, 1993~
2@3&@%H;kw1\%w%@m@%_2%90%@K_iwm%%éntA/ﬁv
A DEEME (AR #HH L,

2. iy

1989~2003 4=(Z H AMERT VIR 23517 D el BRI L 2 BEW 72 D ONT T THEA L
FAEFY O L LA 1,708 fEIKO BEREA (11 0 RKFERZE v % —. BRIk ER
Bady (R - BAREKERI o 2 —) B X OVEYERKBERFZEAT (B « /K PEMEE R IR T 45)
"A) OFEREEHRICHES, 3~5 A, 6~8 A, 9~11 A, BIXU12 A~F4E2 Al
BT AFMmARMAREE (LH 2006) %MW, EHBEICEIT 5229 REMEIZED A
0EC BB & L CKIBIT SN LT T LA OF A OFERRBIGERK AR L Lz, 228,
AW ERAREHEE T, FREERZ3A 1AL LTS, 1 HE 2 AO&KFER
BEIT+LRRREE LTl 72,

3. BFE~DOF|XIETL
AD@-ﬁ%%&Lfm%féMtAvﬁv4®%ﬂ@E%%ﬁ%@@%\@mz%
O NE MIERIROF IR REICA H T EIEIX LTz, & 512, & H OF kR 25
Z3~5H, 6~8 ., 9~11 A, 12 ABLU# $1~zﬁ@%ﬁf BL. &Mk T
DAKEEOME & 42 VT KRRBERKROFERRBITRE R ZEIX LI, Zhb ok
., £ (B8 BT 2iHMExtROEmmpIRE R E L, VPAIZH W,

(2) EIEHE AL (VPA)

0 ik FUTIRIE S L2 T2 Lkl EOJRIERI R EIFIZOWT, eminfiiL 4 sl b
Lz (AT, 4+&RT) o HOWEBFlORE & fREARIT TRICRT, 1993~2023 4
D A+DREIL, BHEO 455k & 5kl EORIG TEAMTT LI EHELZ AWz, BRET
BEMIZ, AW - B o (B 1960) (kv ., FHmxd 7me LTRDE (M=2.5+7 1%
=0.35) .
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i 1 2 3 4 5+
KE (g 20 58 115 188 331
R EE (%) 0 40 100 100 100

FERRBIE TR R OHEE 21T Pope DEZE VY, f @R 4+ & 3 i DB AEDIRIERIL F 1
LW E LT,
1I~2 OB EFIILL TR (1) L #HE L,

M
Mo = Nerr0) 4 Coye(2) @

Z 2T, NIFERES. CIxfaERE . a lXEM, yITE, 3mAalr 2) XL 4+ 3)
RICEVFHE L,

Cs, M
N3, = cH_:—+yc3_yN4+'yﬂeXp(M) + C3exp (;) ---- (2)

c C M
Npyy = g;ny 3,y — ﬁNM,yﬂeXp(M) + Cay y€XP (;) -+ (3

RITEICOWTITREROEREEZ (4) i . iR () MUTKVEHREL
7o
Ca, M
Ng, = Wy&y) p(?) ..... (4)
Fay = § Zffizzzozo Foy +vm (5)

AR\ Fyyy = F3, L7820 K D 1TF,, , 2 RIRANITR D | Rl OB IR & HEE L7z,

(3) ET VWA
[45F0 6 (2024) - BIHFHMIZ I 5 E T L2 O T & 22k o1 ftigst. FRA-
SMNMAmmmmoajumﬁ%uﬁﬁwﬁzmmLﬁmxxﬁﬁ@%m_%wtww
DWF I G O BN R A EENEIZ DWW TR L=, L ha AT T ¢ TN T
X, T—X OB BHNTOND Z EICLDEREEEFRER. 1 SaglRzER OnA
&) . BARICIIREREMTA AT, BEAEIITETOZ bR bNT (2K 2-
1 .

5| FA>CEk

IKPEMTIE - ZUEHEME (2024) 45H0 6(2024) 4F EIRFHEIC R 2 F T V2 O FIH & 2K
it e o # L F5 $+. FRA-SA2024-ABCWG02-03, /K FEMFIE - LB B, Bk, 13pp.
https://abchan.fra.go.jp/references_list/FRA-SA2024-ABCWG02-03.pdf (last accessed 9
August, 2024)
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HHE— (1960) /K497 Population Dynamics & a3 &5 & B, sE/KMFER, 28, 1-200.

FHES (2006) AL 17 FE LT T VA AARMESREEOGIRAEAN. Pk 17 42 3 A3 E & 7K
W OWEGWREN 25 3 /o, KIEST - KEREGHIEE ¥ —, 1232-1249.

SEAA—EZ (2001) VPA (Virtual Population Analysis). “ER% 12 45 FE &5 A (A 1) e 7 HE b =
S E—EWRNT FEER E—, AAKER I E T2, 104-128.

age &= 1 & 3 -+ NA ., —& 2018 —+- 2020 -O- 2022
9 - 2 4 -&e 2019 - 2021 -9+ 2023
biomass fish_number fishing_mortality
4000 40000
2000 " 20000
k2% 3
o] [Mo=0.01 o
@
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30001
40000
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20000 o
10001 &y
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¥ e
]
o] (mo=0.07 = o] (ho=0.03
2000 2010 2020 2000 2010 2020

Year

MR 2-1. EJRE (biomass) . EIFREEL (fish_number) | (%% (fishing_mortality) .
1 EJR R (Recruitment) | Blfa& (SSB) DL hr AT T ¢ TRATHER
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R 2-1. EPRAEATAE R (1993~2003 4F)

FlmpliE R (TR)

FRA-SA2025-AC065

(s 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
ik 1,446 3,341 10,169 6,339 8,882 3,974 5,272 5632 12,723 7,773 4,596
2% 3,825 5,300 8,583 10,811 6,881 5,853 6,555 7474 9,864 11,250 7,528
3k 3,476 3,188 3,501 5,074 3,523 2,590 3,309 3,646 3,561 4,762 4,689
4%l b 3,137 2,596 2,682 2,983 2,522 1,718 2,060 2,633 2,388 2,597 3,353
it 11,884 14,424 24935 25208 21,808 14,135 17,195 19,384 28,5536 26,382 20,165
A AE R (h)
&R 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
1. 29 67 205 128 179 80 106 114 257 157 93
20k 221 307 497 626 398 339 380 433 571 651 436
3k 400 367 403 585 406 298 381 420 410 549 540
45 Lh b 679 566 573 622 543 365 438 564 516 542 714
it 1,331 1,308 1,679 1,960 1,527 1,083 1,305 1,531 1,754 1,899 1,783
BRI RS
A 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
1isk 0.06 0.10 0.29 0.23 0.30 0.14 0.17 0.15 0.32 0.26 0.18
2k 0.29 0.38 0.48 0.71 0.52 0.39 0.44 0.48 0.50 0.64 0.53
3k 0.54 0.50 0.56 0.73 0.64 0.45 0.49 0.58 0.55 0.60 0.75
4l b 0.54 0.50 0.56 0.73 0.64 0.45 0.49 0.58 0.55 0.60 0.75
HME 0.35 0.37 0.47 0.60 0.52 0.36 0.40 0.45 0.48 0.52 0.55
s IR EE (TR)
A 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
1. 30,224 42,080 48,237 36,313 41,028 35791 39,238 48811 55502 39,992 33,713
2% 18,196 20,085 26,848 25456 20,267 21,456 21,885 23225 29,668 28,431 21,657
3k 9,980 9,612 9,705 11,715 8,863 8,506 10,206 9,919 10,093 12,627 10,591
45 A L 9,005 7,827 7,434 6,887 6,344 5,642 6,353 7,163 6,767 6,887 7,574
it 67,405 79,603 92,224 80,370 76,503 71394 77,683 89,118 102,031 87,938 73,535
AR IR ()
A 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
1% 611 850 974 734 829 723 793 986 1121 808 681
2k 1,054 1,163 1,555 1,474 1,173 1,242 1,267 1,345 1,718 1,646 1,254
3k 1,150 1,107 1,118 1,350 1,021 980 1,176 1,143 1,163 1,455 1,220
452 1 1,950 1,707 1,589 1,435 1,366 1,199 1,350 1,536 1,462 1,438 1,613
it 4,764 4,827 5,236 4,992 4,389 4,144 4,586 5,009 5,463 5,346 4,768
TR ()
A 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
1isk 0 0 0 0 0 0 0 0 0 0 0
25% 421 465 622 590 469 497 507 538 687 658 502
3k 1,150 1,107 1,118 1,350 1,021 980 1,176 1,143 1,163 1,455 1,220
455 A 1 1,950 1,707 1,589 1,435 1,366 1,199 1,350 1,536 1,462 1,438 1,613
it 3,521 3,280 3,328 3,374 2,856 2,676 3,033 3,216 3,312 3,551 3,335
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MiR# 2-1. (beE) EIRMTHER (2004~2013 4F)
FElmplEERS (TR)
s 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
1% 5477 8,095 7,945 10,108 9,494 6,268 6,654 4,029 2,732 2,167
27% 5,739 7,708 8,235 9,438 10,597 8,126 6,771 5,793 4,039 3,805
3k 3,008 3,466 4,058 2,996 3,731 3,937 2,939 2,872 2,454 2,170
4%l 2,036 2,383 2,644 1,925 2,021 2,387 2,076 1,766 1,700 1,448
it 16,259 21652 22,882 24466 25842 20,717 18,441 14459 10,926 9,589
FElim i (h)
i 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
1k 111 164 160 204 192 127 134 81 55 44
2% 332 446 477 546 614 470 392 335 234 220
3k 347 399 467 345 430 454 339 331 283 250
45% A 1 442 515 569 413 424 504 449 378 368 312
it 1,231 1,524 1,674 1,509 1,659 1,555 1,314 1,126 940 826
IR AR S
A 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
1% 0.19 0.28 0.24 0.29 0.34 0.26 0.31 0.24 0.19 0.18
2% 0.42 0.53 0.62 0.61 0.68 0.67 0.59 0.60 0.49 0.54
3k 0.51 0.60 0.74 0.59 0.63 0.72 0.68 0.67 0.68 0.67
45k LA 1 0.51 0.60 0.74 0.59 0.63 0.72 0.68 0.67 0.68 0.67
B 0.41 0.50 0.58 0.52 0.57 0.59 0.57 0.55 0.51 0.51
B E RS (TR)
A 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
1% 38,215 39,732 44,608 48307 39,319 33,034 29,600 22,342 18,696 15,900
27K 19,8909 22332 21,204 24,765 25557 19,739 18,017 15273 12,362 10,882
3k 8,942 9,205 9,266 8,029 9,529 9,114 7,088 7,012 5,900 5,321
4%l k- 6,050 6,331 6,038 5,159 5,163 5,525 5,007 4,313 4,087 3,550
i 73,106 77600 81,116 86,260 79568 67411 59,712 48941 41,046 35,653
B PR (h)
A 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
1k 772 803 901 976 794 667 598 451 378 321
2% 1,152 1,293 1,228 1,434 1,480 1,143 1,043 884 716 630
3k 1,030 1,060 1,067 925 1,098 1,050 817 808 680 613
45 A 1 1,313 1,369 1,300 1,108 1,084 1,166 1,082 924 885 765
it 4,268 4,525 4,496 4,443 4,456 4,027 3,539 3,067 2,658 2,329
iR A (h)
(e 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
1% 0 0 0 0 0 0 0 0 0 0
2% 461 517 491 574 592 457 417 354 286 252
3k 1,030 1,060 1,067 925 1,098 1,050 817 808 680 613
4%l b 1,313 1,369 1,300 1,108 1,084 1,166 1,082 924 885 765
At 2,804 2,946 2,858 2,606 2,774 2,674 2,316 2,086 1,851 1,630
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(i) HHFMEHTHIR (2014~2023 4F)

FRA-SA2025-AC065

4 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
15 1699 2059 1211 1,136 1,440 966 524 345 549 344
25% 2841 3391 2294 2152 2407 2208 1648 1,063 1,100 1,068
3% 1886 1750 1471 1,329 1,480 1478 1225 873 779 702
4550 F 1355 1,116 963 844 987 980 853 619 554 553
2t 7782 8316 5939 5462 6313 5632 4250 2901 2982 2,667
ARl g ()
4 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
1ik 34 42 24 23 29 20 11 7 11 7
25 164 196 133 125 139 128 95 62 64 62
3% 217 202 169 153 170 170 141 101 90 81
4550l F 292 241 207 184 214 215 188 137 124 125
- 708 681 534 485 553 532 435 306 289 275
A i 1 TR R B
L 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
15 0.14 0.20 0.12 0.12 0.17 0.15 0.10 0.07 0.12 0.10
25 0.45 0.56 0.42 0.40 0.46 0.51 0.48 0.36 0.42 0.42
35k 0.70 0.68 0.62 0.55 0.65 0.72 0.74 0.61 0.59 0.65
45 0L 0.70 0.68 0.62 0.55 0.65 0.72 0.74 0.61 0.59 0.65
AT 0.50 0.53 0.45 0.41 0.48 0.52 0.51 0.42 0.43 0.45
FhpEREE (TR)
L 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
1% 15365 13,829 12528 12,321 11,094 8496 6597 5802 5926 4,446
25k 9386 9402 8017 7812 7729 6610 5176 4209 3799 3715
3k 4475 4229 3779 3724 3698 3426 2804 2264 2074 1754
45 0L 3215 2,697 2474 2363 2465 2273 1952 1607 1475 1381
2 32,440 30,157 26,798 26220 24986 20,805 16,530 13,882 13,273 11,296
R E R (h)
i 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
ik 310 279 253 249 224 172 133 117 120 90
25% 543 544 464 452 447 383 300 244 220 215
KY 515 487 435 429 426 395 323 261 239 202
450l E 693 582 531 515 535 498 429 356 330 312
s 2062 1893 1684 1645 1633 1447 1,185 978 909 819
AR A R (h)
i 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
15 0 0 0 0 0 0 0 0 0 0
25 217 218 186 181 179 153 120 97 88 86
K)o 515 487 435 429 426 395 323 261 239 202
45 0L 693 582 531 515 535 498 429 356 330 312
Gin 1426 1287 1152 1,125 1,40 1,045 872 714 657 600
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HREN I3 EREEBERLIZERAKERSE

AN 3410 A B S vz TE BRI SE IC B 2 A geisBI ik (o kv, BAE s
FEYEME (SBtarget) (21X MSY /K¥EICH 1T 2Bl E (SBmsy : 40 /| ) | [RAVEHIEYE
fiEl (SBlimit) (2% MSY @ 60%73 5 & 41 % Bl & (SB0.6msy:19 H b ») | ZEifa/k ¥ (SBban)
(21X MSY @ 10% 231G 558 AE (SBO.Imsy : 3 FY) #HANVSZ ENBESH T
% (JURIED 2021, ffie# 6-2) ,

HIEE MR S MSY 2 FEBT 2L (F) 2RI LM E ey MmN
3-1 1R T, VPAIC K W H#EE &z 2023 AE i fak: (SB2023 : 6 11 b)) | HAEE HLE
WS L RFVEBLREM R % TE 5, 2023 ORI MSY % EBL3 2 &% (A
STW5 (X 3-1, #ie# 6-3) ,

EHRRAEIZ 35 1T 2 A B M & Al PR R R & OBR AR 3-2 1R T, Bl
25 SBlimit LL R T 1~3 AN L < 2 5050, BAaENENT s con CElifo
KM < IR DAHF NI B 40, SBmsy FEAFEIC IRV TIE 3 L EOJfEN IR E 70 D L HfE
Wi,

5| A Ek

INARAGR » IR « S B, - PeCRE - &)1 96 - a)1ldEs) (2021) 4570 3 (2021) 4F
BE T TT VA B AR PE SRR O PR VER SR (2 B9 2 PSR B i Bk, K PEDF
gt - BB M. 1-22. FRA-SA2021-BRP12-2.
http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/20211026/doc_mushigarei_
japansea-sw_RIM.pdf (last accessed 9 August, 2024)
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HREM 4 REEERARICKE L FRFA

(1) FFRTROFE

BPRAEAN CTHEE L 72 2023 FEOETREN O, 2 AR — MESTORTEE 2 VT 2024~2055
FETORETRHAEELITo72 WEER 5) . FRTHICH T 2 MARIL, FHFEOHA
BN PRI SN DM Z FAERBRR D 5 272, MABEORHEFEME S LT, EERS
2 D B ZRUE L, 1,000 [E1 0k 0 R LEHRE 21T o7, 2024 FEoifgRIL, TSNS
Ea L BUROEHEIE (F2021-2023) I DARE L, AW/ T A —42 (CEHRES) (3EH
MR EZRE LR LR UM E LTz, 2025 ELIEOBMEEICIT, FEICTFRHSND
BlAEZD LICTROBEETIHANRZCTED L AETEE Vv,

(2) s RIS

HEE AT, B HL RO BB B2 R - RIE T Dk 2 B L
T, HAaEICHS LZEELE (F) S2ED-b0Ths, MEEEBRAIEK IO ABC H
EDT D OIARFEE Tld, BlAEDNRNEBHEBERZ FTEl > -G A I K ER £
THEHMBWICHEEZHIRT 2 & &bz, BAENRMNEHREEMEU EI2h 256101
Fmsy ([CFBR B A/ UL LD LIRET D DEIR L TS, #i2X 4-11C
ASRHED T PRELEE SR (B3 220 BA iR ) IC KV IR S g E SR 2 7~
ZIZTIEBIE LTIERE B 2 08 & LA AR LT, i, MBI SEIRE T
DA E N RAVE M A2 TRIS U A7 13RS AR TR E RGN <S8 [ 23 48 <
FAPERRREICAMEFEMEDNIRESND 2D, BITIEEETH L 08 LLTICTHZ ENEE
LWy, | 3 TWna,

(3) 2025 40 T HlfiE

PR ANC LS &R Sz 2025 4E ORI T, B 2 0.8 & LIZ8AITi 17
Mo BELOELIEYAIE2L N ThoTo (Mid# 6-4) . 2025 FICTHIE DB s
I, WTNOMD IR LEHR THRFVERLEREZ TRV, B2 46 5 ML RIAER
7o (Wi 4-2a) , Z OBFAEIIRFEHILEMERM CH D720, 2025 4O ifaME T 1TH
FEITIE U752 3 U C y(SB) xBFmsy & L CRb7=, T Z T 2025 4D y(SB) 1%
PR KON ABC RUED T2 DEEARFEST] 12B1T 5 1 REFROEHBANIE S|
TRk 010 LR SN,

SB — SBpan

Y(SB) = ————
Y SBjimit — SBhan

(4) 2026 F-LLFEDTHI
2026 LUK © 5 D T FER TRIORE R A R IX 4-2 35 O 2 % 4-1, 4-2 12777,
BB RIS < EHLZ 10 4EMkeE L7256, 2035 40 Bl EO THMEIL B %
08 & L7eHBITIT T 26 5 h (0% THIKMIZ18 BE~36 H Fo) THY, % 1.0
ELTEGEITIT 21 5 R (90% THIXEIZ 16 BE~28 B L) ThD (flid#k 6-
5) ., 2035 FOFMED TRIEN HARE IR 4 ER DML B 2% 0.4 LT T 50%
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Z %, RAVEHREEERZ ERSHERIIWTO BIZBWTE 50%% kA%, Bl
KoiasEE (F2020-2022) Z ikt L7236 @ 2035 4F OB AEO THIEIZFEE 5 5 b

(90% FHIX[EIZ 2 B~8 B hv) ThV ., HIEEHLEELREZ LA 2MFIT 0%, R
SEHE R A LRI SR D 0% TH 5,

HEE BRI RICE S EHE A LG 6. BlAE)S BEEHEEEERE L 50%L
L OMERT ERISZHIL, B & 0.8 & LA ICIE 2045 LIk & 70 % L Pl (Ff
B#6-5) . £/o. RAEHILEME % 50%LL EOfER T BB A4E1%, 2033 4E & Pl &
i, RICHHEEEAZERICLIZGATY (B=0) | BifaE)s HIEE BLEE SR 2 50%0L
L oRERT EES DX 2033 FEI27 5 LTI,
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MR 4-1. JREEEEH] (HCR) 22 HIEEPRAUE(E (SBtarget) ZRI1% HS MU AEpE
BIFRICESEHIH L7 SBmsy Th 5, [RIVEBILMEZE (SBlimit) 36 X OEAfK
Y% (SBban) (21X, THFIIEEMZ HWTW 5, TR B ICITEEETH S
0.8 & V7=, BAHRIE Fmsy, K EAEHRIE 0.8Fmsy, BAGKRIE HCR, FRASHRIZEL A
KAEZE . T — RS TSR B4, kAR T A B R AR A T, a)
(XAt A BRI L2 A, b) Tt A R TR LA Th D, b) 12O T
I, I T DAEOAERRILARIC L - TR RIS TR 20, 2 2 ik E
\F B AR R D S A DI E R A R LT,
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_ REEERRA | o= e L SRR
(8=0.8) BREEEEESR MSY (8=0.8)
— RROWEE IRABEREMBR - - - U_MSY RROFIEE
— VPA EERKHEERE
MARE(ER) HEE (Th)

EIERIS(%) SEFEFEDLE(F/Fmsy)
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2000 2010 2020 2030 2040 2000 2010 2020 2030 2040
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MR 4-2. JREERBAIRICIE > TREL T 258 R L BUROREE (F2021-
2023) TifEE TG A ORI (F)
REMITELME, WEENTIZS I 2 L—3 3 VRO 90%3 5 F415 90% T 101X 4.
AT 3 ORERTRIOBIRTH D, BlAREOK ORI IT RS BRI E R
T SRR T PR VS B VR R . RSB II ERIOK ER R T, IRE R O O AR
IR Ee L PER MSY & JAEEIA OO BRI B L EE R 2T 5
SRS DKYE (Umsy) 233, IRIEFEIRIZ COFREMRE B 121X 0.8 &2 iz,
2025 FLARE O IR BRI (XK 4-1) ISiE> bk LTz,
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FEROBARD B - BRI IR 2 LS e

a) HEEHEAMEMZ BRI DR (%)

FRA-SA2025-AC065

B 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031| 2032| 2033| 2034| 2035| 2045{ 2055
1.0 0 0 0 0 0 0 0 0 0 0 0f 32| 42
0.9 0 0 0 0 0 0 0 0 0 0 1| 60| 68
0.8 0 0 0 0 0 0 0 0 0 0 2| 85| 87
0.7 0 0 0 0 0 0 0 0 0 2 6| 96| 97
0.6 0 0 0 0 0 0 0 0 1 6| 20{ 100{ 100
0.5 0 0 0 0 0 0 0 0 0 0 3| 17| 40| 100| 100
0.4 0 0 0 0 0 0 0 1 9( 33| 65| 100| 100
0.3 0 0 0 0 0 0 0 2| 22| 56| 83| 100/ 100
0.2 0 0 0 0 0 0 0 7| 40 77| 94| 100| 100
0.1 0 0 0 0 0 0 2| 18| 60| 90/ 99| 100( 100
0.0 0 0 0 0 0 0 3 36| 80| 97| 100( 100( 100
BLR DI+ 0 0 0 0 0 0 0 0 0 0 0 0 0
b) [RAVEHAAEMEZ EA DS (%)
B 2023| 2024| 2025| 2026| 2027| 2028| 2029| 2030| 2031 | 2032| 2033| 2034| 2035| 2045 2055
1.0 0 0 0 0 0 0 2 10[ 29| 47| 63| 99 100
0.9 0 0 0 0 0 1 4 19| 43| 67| 80[ 100{ 100
0.8 0 0 0 0 0 1} 10 33| 62| 81| 91| 100( 100
0.7 0 0 0 0 0 3| 18| 49| 77| 91| 97( 100{ 100
0.6 0 0 0 0 0 5| 31| 66| 89| 97 99( 100{ 100
0.5 0 0 0 0 0 0 0 9| 46| 80| 95| 99| 100{ 100{ 100
0.4 0 0 0 0 0f 17| 61| 90| 98| 100( 100{ 100| 100
0.3 0 0 0 0 0 28| 75| 96| 100( 100( 100{ 100| 100
0.2 0 0 0 0 2| 38| 86| 99| 100( 100( 100{ 100| 100
0.1 0 0 0 0 3| 50{ 92| 100 100( 100{ 100{ 100| 100
0.0 0 0 0 0 6| 64| 97| 100| 100( 100( 100{ 100| 100
BUR o E 0 0 0 0 0 0 0 0 0 0 0 0 3

B & 0~1.0 TEHE LIHEDORETHOMEEZRT, 2024 FEOJME R IIBUROETE
(F2020-2022) 76 IS D 240 b & L. 2025 4R 5 AEEFIHRIRIC X i L

L7, o= dBROEETE (F2020-2022) TiRIEZ KT T-5HEOE LR LT,
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a) BAEOFEEOHER ()
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B 2023| 2024| 2025 2026| 2027 2028| 2029| 2030| 2031| 2032 2033| 2034 2035| 2045| 2055
1.0 456 674| 843| 947| 1,111 1,323 1,489| 1,639 1,798| 1,947| 2,088 3,581| 3,912
0.9 456| 676/ 853| 966| 1,140| 1,369 1,557| 1,728 1,917| 2,108 2,302| 4,186| 4,341
0.8 456| 679 863| 986 1,172| 1,420 1,632| 1,832 2,060 2,309| 2,576| 4,742| 4,773
0.7 456| 682 873| 1,007 1,206| 1,476 1,717| 1,954 2,237| 2,561| 2,921| 5,287| 5,265
0.6 456 684| 884 1,029 1,243| 1538 1,815| 2,099 2,453| 2,874| 3,349| 5,882| 5,838
0.5 = 456| 687| 895/ 1,052 1,283 1,606 1,926| 2,273 2,717| 3,258| 3,872| 6,564| 6,512
0.4 456| 689 906/ 1,076 1,326| 1,683 2,055| 2,481| 3,037| 3,723| 4,499 7,371| 7,316
0.3 456 692 917| 1,102 1,373| 1,768 2,206| 2,730/ 3,420| 4,280| 5,237| 8,340| 8,288
0.2 456 695 929 1,129| 1,424| 1,865 2,382| 3,024| 3,877| 4,942| 6,096/ 9,522| 9,479
0.1 456 697| 941| 1,158| 1,480| 1,975 2,588| 3,370| 4,418| 5,721
0.0 456 700 953 1,189| 1,542| 2,101| 2,828| 3,777| 5,057 6,630
BLR 0T 456| 431 424 417| 417| 422| 429| 436 446 455
b) MEEDFHEOHERE (h)
B 2023| 2024| 2025 2026| 2027 2028| 2029| 2030| 2031| 2032 2033| 2034 2035| 2045/ 2055
1.0 21 67| 118| 162| 237| 345 445| 544| 642 725 796
0.9 19 61| 110| 154| 228| 338 444| 546] 645 733| 812
0.8 17 55| 101| 144 217| 329| 439| 542| 641 734| 825
0.7 15 49 92| 134| 205 316 427| 530 628 727| 831
0.6 13 43 81| 121| 189| 298| 408 506 604| 711| 827
0.5 o 10 36 70| 107| 171] 275 378| 470 568| 680 804| 1,297 1,286
0.4 8 29 58 91| 149| 244 335 420 516/ 629| 753| 1,175| 1,166
0.3 6 22 46 73| 122| 203| 279| 353| 442| 548| 661 1,006 999
0.2 4 15 32 52 89| 149| 206| 265/ 338| 426 516 773| 770
0.1 2 8 16 28 49 83| 114| 150{ 195| 248 302 451| 450
0.0 0 0 0 0 0 0 0 0 0 0 0 0 0
BUR DT 218 207| 204 201] 202| 205 208 212 216| 221| 226] 290| 362

B % 0~1.0 TEHELILGAEDOFRTHOMERZ T, 2024 F O &IFBR O+
(F2020-2022) 726 FHIEHLD 24 | b & L, 2025 4Eh B iAMEEFHEAIZR|C L 5 L

L7z, HEDO7-HBUROEEE (F2020-2022) TiErx T -85 OfE L R LT,



LA/ BARBREALIRE- 35 -
FRA-SA2025-AC065

HEEHS FEFADAE

PR TR, T4 Fn 6 (2024) 4= g% BRELAIES XL O ABC HLE D72 O FEARE# (FRA-
SA2024-ABCWG02-02) | /KPEWFFE - ZiE RS (2024a) @ 1 ZEPEOEHHANIEV, &
347 10 AIChRfE S 4u7e MEBRALEME S B 2 e RIS R ) (TR W Tl RFf A
B MSY Z3FEH4 5 F (Fmsy) OHEEICHWZHARERG JUKIEN 2021) &, fidFE
5-1 \R LB HEREE (ARE TR, R, MBI EEIRE, BURORETE) %46/
LCHEM L7, BRBECHEERO FRIFHEIZIZ. B 6 (2024) F/E FAERKRO
HEE » PR LUEME L - SR TS S 2 b—y a3 BT 580l 2 — b (FRA-SA2024-
ABCWG02-04) | /KPFEWFSE - ZiEHERE (2024b) 12D &, #aFY 7 b7 =7 R (version
43.1) BIOGE Sy & — frasyr (version 2.4.0.0) % 7=,

kPN 5 2~3 A0 EFREEIIL FTOX TR D=,
No,y = a—1,y—1eXp(_Ma—1 - Fa—l,y—l) (a=2,3) 7

4L ED T T AT N —T OEIFBEIILL FOXTRD 7,
Npyy = N3,y—1eXP(—M3,y—1 - F3,y—1) + N4+,y—1exp(_M4+,y—1 - F4+,y—1) (8)

F7o. SFEMOFERBIILLTORXTRD -,

Cay = Ngy (1 — exp(—Faly)) exp (— %) 9)

FERTHNC R T 2 &R KO REIL, 2 2 CROTERBECE /21300 R Rl
JEF 5-1 DR ELZFT L RO, BARIZIZOEREICKAT G LR THEL L,

5| F>CHR

IKEEMTIE - ZUEREMS (2024a) N 6 (2024) 4R JREEHLEIHIR X OV ABC BLED T2 D
FE AR 8. FRA-SA2024-ABCWG02-02, /KPEHFZE - ZE#AE, S, 11pp. https:
/fabchan.fra.go.jp/references_list/FRA-SA2024-ABCWG02-02.pdf (last accessed 9 August,
2024)

IKPENFTE « 2O HAS (2024b) 5 FN 6 (2024) 4FREE FHAEPERSFR OHEE - B BLAEMERIS - iF
KFH I 2 b—a ST DEIF  — ~. FRA-SA2024-ABCWG02-04, 7K FERF
7% - ZUEFERE, BRI, 15pp. https://abchan.fra.go.jp/references_listt FRA-SA2024- ABCWG
02-04.pdf (last accessed 9 August, 2024)

AR« BRI - SREE - AR - S0 86 - B)IdESE (2021) 570 3(2021) 4
BEL T T VA B AR VE SRR O PLSVEME S (T BT 2 WF U B il A . K PERT
e - BUEHERE. 1-22. FRA-SA2021-BRP12-2.
https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/20211026/doc_mushigarei_
japansea-sw_RIM.pdf (last accessed 9 August, 2024)
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MR 5-1. PR TFHIONRT A —H

R Fmsy F2020-2022 T i pad

e (E1) (1 2) (¥ 3) i e ElE
(9) %8 mH
1% 0.27 0.12 0.10 20 0.35 0
2 % 0.79 0.36 0.42 58 0.35 0.4
3 7k 1.00 0.46 0.65 115 0.35 1.0
4550k 1.00 0.46 0.65 226 0.35 1.0

B L A 3 U B 5% T MSY & 32819 2 KMEDHEE OFRICEEAH L 7o @R (3
B, A2 A G IREEM T O Feurrent ORIER)

12 0 A 3 AEFENF SRR i THEE SN2 Fmsy (72 b, A 2 EEEE IR T
Fcurrent (2 Fmsy/Fcurrent ZHh 78 D)

3 AREETIX 2020~2022 20 F OFHEABUROWE L L LTEBY, 20O F iz
2023 FFED g = DGEITEH L7z,
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FRA-SA2025-AC065
MR 6-1. FAEERABRKONT XA —X
AR PE REFR STk RES ER=NE]E| a S.D. P
S — « AT
T A /N R’IE H 12.419 3,147 0.137 0.675
v 7 A

a & b ITBHAERBMBRROHET ST A —4 | SDATMABEDHERERZ, p 13 H CHHBERE
TH D,

R 6-2. EPRALUEESR L MSY
HH i B
. B PRV R, KRG AEE B MSY 23289 5814
SBtarget %< 40 \h |
= (SBmsy)
e [ L MEEZE, MSY @ 60%D I BN SN E A
SBlimit % 198N |
 (SB0.6msy)
EUKHEZ, MSY D 10%D g &1 EON L8 AR
SBban % 3/EM RS ° e HRE
(SB0.1msy)
Ems SBmsy & FHL4 51+
Y (1%, 2 7%, 3 %, 4 LA 1) =(0.12, 0.36, 0.46, 0.46)
%SPR (Fmsy) 31% Fmsy (2%} 9 %%SPR
MSY 15 EHhy | EeKFHoL A PE =
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THH i
SB2023 6\ 2023 FED BB
£2023 2023 FED BT (RIELRELF)
(1 7%, 2 %, 3%, 4 LA F)=(0.10, 0.42, 0.65, 0.65)
U2023 34% 2023 FED I EEIS
%SPR (F2023) 26% 2023 D %SPR
%SPR (F2021-2023) 26% HUR (2021~2023 4F) D& =23t i3 5 %SPR*
EHILEEREO R
SB2023/ SBmsy 015 I REpfe A2 pE 2 BT 28 fa i (3 AR L UE
(SBtarget %) ' flE22) 12 %92 2023 OB A ED L,
SBmsy ZHERF T DI x5 2023 D SE T
F2023/ Fmsy 1.24
D>
B KUE MSY % 3ZHL3 A /K%L T a5
TS E DK UE SBmsy ZiEfRF 95Kk HEE L[R5
B EOE)H ek

* 2020~2022 £ D F O )l % 2024 FEDOEREOREICHE A LT,
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FRA-SA2025-AC065

2025 FED B fa & (THIEEE) 456 R

I H

>~

2025 G0
()

BLIR O
PSRy
(F/IF2020-2022)

2025 F0
& (%)

B LY TP OP S B R B R CIR B S B (FEE(E)

p=0.8 17 | 0.08 | 3
FRLERLD B A LIS E
B=1.0 21 0.10 3
B=0.6 13 0.06 2
B=0.4 0.04 1
B=0.2 0.2 1
B=0.0 0.00 0
F2020-2022 218 1.00 33

MRS 6-5. B2 B & F VTRl R

FBLTOD RSN A&

5 H

2035 4=
D)
(A k)

2035 FF A EDBLL T D

90%
%%ﬁmzorﬁ WHLIE R R EEDHER (%)

& H
(h) SBtarget | SBlimit SBban
ES % %

BRIV (B A I SRR B 2 B TIR B SV B (R HEfE)

$=0.8 | 26 | 18-36 | 2 | 91 | 100
FRRERLD BEHEALEGS
B=1.0 21 1628 0 63 100
6=0.6 33 22— 48 20 99 100
$=0.4 45 28 - 64 65 100 100
$=0.2 61 39 -85 94 100 100
$=0.0 82 55 111 100 100 100
F2020-2022 5 2-8 0 0 88
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ZRELU T A HEENE A&

BAENEHAEERE 50%L2L EORERT LA HE

SBtarget &2

|

SBlimit %2

SBhan £

B PR YEN S (B O PSERR P 2R B CIRE SV B (i)

p=0.8 | 20454 [ 20334 | 20234
FRRERRD pEEALZSE
B=1.0 2056 4L R 2035 4= 2023 4
p=0.6 2045 4 2032 4 2023 4
p=0.4 2035 4 2031 4 2023 4£
p=0.2 2034 4 2031 4 2023 4F
p=0.0 2033 4 2030 4 2023 4£
F2020-2022 2055 4L 2055 4L 2023 4
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HEEHT7 AEHRROBE

LA ROKEERFZEE o # — Tl b I B8 TREREM D WOEWIZ L VI 4.5
m OHEEZ AW HRIMAERE 2 £ L T\ 5, fAEERICBIT 2LV LA (&2
10 cm Afifids KOV 10 em L EIZXSy) OHBURDL & HEFOBMREZ TS5, 6~8 A
\ZFE N S 7RSS B FE-D & CPUE-LogNormal €5/ (FE%F 2004) #HE5E L7, En
Xy o FICHHET D720, BUME (0.1 Z2INZ72 500 VA OREREE WHEEERE TR
L. TOHARREE BREHE Uiz, HEFE, HEH. KE KEEZHHELEE L, 21
5 4 EHOZEERZSL 7 VET VEME L, A OA 822 2 T Akaike's
Information Criterion |2 X 5#%4 720 7 VRN ZITo 72/ R, 2K 10 cm K ClEiiE
FELHEABLOKEEZGLET LV, £2F 10 cm L ETIEFHESE L KEB X OKIEE2E
PETIVNARA FET IV E L TGRIENTZ, CPUE O4FE Lo RERiHT 5720, XA b
F IR DHBEED TR O R/ " F I (Grafenand Hails 2002) %R 7=, Mk &
A B DH AR 10 cm A D CPUE i/ 3 R IIFH A NIZ I W T2 # 0 IK L T
B WHRXK7-1) | 2021 LRI RAIE O THER L Cue, 2K 10em Ll E o CPUE
Be/N T IREIE 2017 ARICEVME & 22 VL 2018 4E 5 2020 4E £ TREIEV, 2021 4RI
L7-t5. HHEE CHERBUIE O CTHER L Tz,

SEURSEREEE  Z — Tl IhREEREEO YA M EORELZ BV & LT, fil4E
4~9 HIZE—LAE5moOE—A ha— vz AW AmREL2 EZE L T\ 5, AHE
WZBIT DLV H A Yo BRI LOKERE TH D 5~7 HDOKE 120m (28
DA AR 7-2 1R T, YR OSAEE (FRKm?) 1%, 2013 4FLIKE 6 H
L <X 7 AT EEZ R L7223, 2017 X0 no H HIERWETH - 72, 2018 4F
DFEEIT 6 AI266 L2 L CavMEZ /R Lz, 2020 40 5 AIIHEINT. 6 A
E T ROV TTBEDFEYHE L ZIEREDE TH 7=, BT 3 FEMOMEEIL, 2021 4F
WZOWTIEHWT DO H BIEWSAAEETH Y | 2022 FTiX 5 HIZiFBRESNT. 6 A b
D TIRVME, 2023 416 A & 7 AICIRW OB E 2R b b EREI N,

5| FAX#R

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

JERF 7% (2004) CPUE HEHEALIC WV B DR FINT 77 1 —F . JKPEMETEATSE, 68, 106-
120.



LA BARBREAIRE- 42 -
FRA-SA2025-AC065

20 £R10cmzRE| | 30 2&10cmbl E

20

| SUIEEL AR

FFg (RE/kn)
]
I
I
——
S
-
.
-
&
1
S

CPUER/\

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

R 7-1. (o e SIS 381 D A 2 LA @ CPUE-LogNormal <& 5/ ¢> CPUE
B/ RO, BT NV OREIIAR TSRO Z &, BRIE 95%EEX M2 R~T,
2016 1% 10 A & 12 HICTRE N ENE S T DfiffT T — X IZE O o T2,

~
o

®m5F O6A @7A -

(o))
o o
I I

o
1

N w B an
o
1

DR E (FE/k)
o

(B
o

KEL20MD L AL AHH

o

2006 2008 2010 2012 2014 2016 2018 2020 2022

R 7-2. BEUESEHICEIT A LT H LA YA OO ERED B BHERE
2022 £ 7 A TR AL



LA BARBREAEIRE- 43 -
FRA-SA2025-AC065

HMEREMB 2ZS5VEHENEERBREEZAVVERERFENCTELAZE
2% 5 O & MEDIMRREHE EF Tid, ABIAK (10 o#H) IO R LB &R
SNTVD, ZThbXy, HiffXjicesiF25 CPUE (U) TkATREND,

ERT C IR A, X Wﬁ%(%@)%%ﬂ%ﬂfﬁo
ERHEN (] E7INEK) (251 5 IRERH (P) 13 CPUE Oa#hy LTkl TR
Sha.
1]
P=2.2.0
i=I j=I

EEHHALICBIT 2 AhES & (X)) LR (C) . BiRERE (P) ORfRIZR
DrrickREnsd,

P=2 grbby =9

X

EXTIIARBEEETH D,

f@@@%é@%mfiﬁﬁ®afi&&ﬂ%5@@L%f%@ BB E RSN &
AR U TR L2356 R & 2 i CEl - 72 CPUE IZmWHICR 5.
zZz T@%%mﬁﬁﬂ@ﬁzuwﬂb\ﬁsz@ﬁgi*%kﬁmbfxﬁﬁ%¥ﬁ
g@ﬁ@%@ﬁb\ﬁ%%%ﬁ@kbt@ﬁ%ﬁ%ﬁ@@%é

2% ) NEED L 5 IR RE B Li8A . O IX ORI NG IR
R 525, E@%ﬁi@ﬁ@%@%ﬁ%&b'%@ X o THHBEN & WA
Wre B0 AR OWRALIEIE D Ext G & 70 2 FFED 53405 D im WO I K I B
MWEFTLZENEZLND, 2O LD GE, BIREERITEEMIWAX OT — & )3
WD TEORTE TN 72D,
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HREM9 1Z#1k CPUE OFTEAZE

1993~2023 FFIZH1T 5 2 £ H N E MK D EERGE IS FIC KD & | MERE 10 /7ifalX
R EE D BRI - RBaE R - s T — 2 & L THWE, WHERET — 4 & LT
ETOPO1 global relief model (https://www.ngdc.noaa.gov/mgg/global/global.html) 7> & 7K %
WL THW, SEEH LT —#1dBefdy v T (BEL WL N RERIT0) %
GinEfEO =D EEELET VITIT delta-GLM (Lo et al. 1992) % AW\ /=, ZDOET /L
B E R DR E THT 5ET L (FifERET V) L AfKEO CPUE (B 2 EE)
ZFRTHET I (Fifi CPUE BT /L) @2 S&EPIAIIHITT 20D THY . FNEh
DETIVOFREGAAIT M E ERGMAERE L, &7 BN TR S EHER
BERET IV (ZAET V) OFMBIERIZIE, B, ZHi, WX, KE, B 1D OREEZE

(TRTHT TV AINELR) &, FEMROLZAEAERZRE Lic, XX, 2% 5 &M
JEIZFB T DG OLEE, 53T LA D CPUE ZpAi7s E&BRE L, Hfk 130 FEDOHRFE T 2 5
B LT, HETMTEWT, AR BOFELZL 2 T, RlfFREHRRE (AIC) 1Tk
DRI DFTIWVEIREIT S T2FER, LT O 7 VET ANBRA NET/VTRITNTZ, X
A NET BN T, AIRDEDLOFHBIMERIZ 5 TH Y | it CPUE OF% =D IEHIME -
SEEIC B REN WD ERER SN, IRHOET VE AW TIERE({L CPUE
ZERER L7 (2K 9-1) .

AIESRET v« AIRRERE~O) T +E+ ZR I+ K+ KRR D+ X
A CPUE &7 /v : In(CPUE)~ Y] [y +AF+Z=Hi+1ff X+ /K TR+ ID+4F 3 X

B, BT VRS, UL CPUE O FllE X VBT /L2 M O 2E 2 BIE 3 A S0 (FRA-
SA2024-SC03-0901) |2~

5| AR
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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15 |—8&REEH
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HREH 10 BREICETS/NEIZKZEERR

ARBEOEWFHAMIL, 2 2 5 V& MIE QRHELIE) OFRBEFRIZED & ZARRKRE W (1
REE2) o DNEIZEBWTH AT LA TEERESREIRTH 203, /NEOERZERIL
RO ERRICB T D IEHIIZ L, REERROIE R 5D 5/ EREREOE ST, 1991
£ 19%7> 5 1998 4ED 41%IZ 0 F T 5 U723, 1999 4ELIE, 2004 450D 16%IZ 7> T
KT L7, ZO%OEGIIEBZFENen o b EFLTEY, 2023 £ TIL33% & 7> T
W5 (R 10-1) , ARFEOEFIREL L 0 ZAKCHRET 5720, ZRAETH -1
2012 LI D BAR I 1T B /NEIC L DR A 55 - L L LT,

INEBREIZ OV TTIE, JAROEE S FEEH I T a— KRB KESZ EHH T,
DI, FES T EZFHOLE~HEER (£ H) &L, BROFEREERLZ 2T
B L CH40D CPUE (kg/£ - H) ZHEH LT,

AR D /NEIRE ISR H O & - T2 EHU T, 2012 £ 52 725 2022 £ED 35 12 TIEIE
—BH LT Lz, IEHE IOV TR, 2012 40 6,031 75 2017 4D 4,220 (27>
T L7, 2018 4F0D 4,803 (2— HAEMN L7223, LARRIE 2023 4F 0> 3,180 % T L
7o (WX 10-2) , s IX 2012 40> 193 k> 5 2017 42D 80 b AT/ Tl L7z
P 2 AT CHIIN L7223, 2020 FRIC ROV L BARR AR I MR &2 7k L 72, /N CPUE
(kg/% « H) 1. 2012 4E D 30 75 2017 AR 19 (27T TR Li=tk. 2019 40> 27 (24
MU7z, ZOHIZ23FMEZETHRE L TERY ., ZRAMETH > - Wil 218 U TR 228l
RO BN o (R 10-3) . /NME CPUE & 2 %9 V& E (EMLITE) Ul
CPUE O4EHERS (X 4-1) Z Ll 5 & 2012 4E 5 2017 4E £ TOREUDMEM L, LA 2~
BAETHINTEE U TV D AT —E L TWe, —FH T, 2021 FFLIEOHER IT/NE & HIE T
Fpo>TRY  /NEEE, W3 L TWb, 5%, /NRICBWT LYo A X -
AP A RS OO TR FERE O EIR DU B D IE M A B L. BRI RIS AT 2 & N
VEEHm O E ) Elcmiy CEEEEZEZ LD,

6 B /INE
S
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o1 O o1
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o
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HREM 11 KBRETHERA (ERTRIL—IL) O

B0 6 FEOEIRFHMIZFES < MSY % BAZ & L7 BEBLHIZE Tl B=0.8 DA,
2025 FE DR REIL 17 o ThH Y | B (2024 5, 240 R ) D T%E TRIBIZHEA
T2, £ T, A6 FEITHIT 2B IFHMAE RIS OV T, BT OIS &3 2 A BhiE
(ZHIFR 2 3% 7= ORI R B A (EFR FRRA—V) 2R L7z, 7o, fUERAEEELR
HICEA+ 2 H A FF A > 1% FRA-SA2024-ABCWG02-06 (ZF & 8 H LTV 5,

Ct # t FEDJIER L % FIRHIRMAEE., U 2 EIRGIRMGEE S LT, Ct OFIBRIZRTHED
M B Ct-1 ICHIREREZ N T A2 TE CIRD L D IcR S LD,

Ct-1xL<Ct<Ct-1xU

Ct Ol RHIFIE 2025 42525 10 2R (10y) Z %€ L. Z AU LARRIZIE s O B
BE D EEL AR LT, I E O L BIEIC OV CTIE, B4R EE£10%LLN (CV10: U=1.1,L=0.9) .
+20%LAN (CV20: U=1.2,L=0.8) | +30%LA (CV30:U=1.3,L=0.7) ® 3@V &Mt L7z,
F7o. FRFIC B Z 04 705 08 DFHTHASHE TR THIOL I 2 L— 3 U &ETV,
FEARH) IR E PRI OfE F & ol L7z,

RBFEEEBHANCEET 204 BT A4 e D & 10 5 OB A ED B RS IS
% bR B RESR8 50% & 2 5B L — L ORENRHEIRE I LTV S, B=0.8 & L7=HA . £10
~30% ANV T IO EOZBIE T 10 F1% O L F A& B RS BRAMEEZRE 2 LAl
LHERIL50%% FEl> TV (4~36%) . B=0.5 & L TEEMELI0%LLNDOEE, 10 4F1%
DOV ) BAEE REEEZRE A BRI AR 50%% Elal-7-, ZD7=H, B=0.5 128
FOWEERHAIRE (AL —) & BRTFRA— L OLEEIE£30%I L OB E L LTE
FiE£20% D 3 DORER TR O R Z MK 11-1 (TR Lz, £7o, EHHAYS Y (2025
) | BRI (2026~2029 ) | d5 K OVE BRI (2030~2034 ) oy B o [
DB & AR FE BRI O B=05, EENE & +30% LN & U 7 AR i 4 B AN

(10y_CV30) XL U+20% (10y CV20) O =F Tl L7 (e 11-1) . Z D% 10 4F
M D FF T O FE B 2l e 5 11-2~11-5 (R Lz, ZEhE£30% AN DA, A 14£H
D B TR E E FRH AN A =05 Tl LA L 0 < EEPR LI T 2L
ol BIROFHpME 2 R L LC, BB D 5 E% (2030 4F) & 10 4% (2035
) OFLFAELY R L (W2 R 11-1) . FHE AR p=0.5 - ZB)E+30%LIN D
A, B=0.5 DAL BRI DE %2 2034 FF 5 A5 72,

FEAREE PR 23 L 72356 O 10 5 O H) 8 ) BAR S BRI 2 2 B
B HeFRIL B=0.5 T 40% Td> > 7273, ZENE£30% LN IZHIR L 72 354 Tlx 50% & 72 - 7= (i
R 11-1) . ZHUT ERZFRIT -2 L THfAR L EIREDSEEMPICE - 7o % OiRE T
MR DNEPHNTNWDTDOTH D, Flo, BIENEE L RWIRREIZKRD U A7 DiF
L LT, FHBEANEASNZ 104EMT1ETHIRAEHEEER, BRKERELT
B ZfERZ I L 2 A, BlARITBUIRCIET CICRAEHEEE S TEl-> T 50k
RECTH D0, EEfKUELR TRIDMERITINTNE 0% ThH-oT,

BRI 10 FRITTHI SN D IREROZTORRIE L LT, FHELH) (AAV: annual
average variation) . /03 (ADR: average depletion ratio) . f KiHZ> % (MDR: maximum
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depletion ratio) . f{&ifafE & (MinC: minimum catch) % 45 & HIRAIOM T L7z &
Z A5, AAV [T EEARRY S FR A CIX 0.68 TH D DIk L, 10y _CV30 T 0.29 TH -
72. ADR [T 10y_CV30 OfUEfERE BHINITIE-029 TH o7z, F7o. MDR IZEANIR
EEBHINTIX 0.00 THDHDITK L, RBREEHHAITIX-020~-030 Tholz, &H
(2. MInC [T EEA AR ES FMHI T 10 b2 TH D DITKI L, 10y_CV30 OB ES B
AITIX57 hore%Llhotz,

ke TR OFE RS RS IR ZEA L7256 T 10 FROERECHAR
MEBLR X BN 2 Z EavRrEn (iRX 11-1) .

UEORRE2S &I, REBREEHRBACET 2T A4 K714 (FRA-SA2024-
ABCWG02-06) (2% & DO RBFMBEBHBAON T Y 431 24T -7, p=0.5 THIFL
+30%LAN & 10 4ERTT O HAI (10y_CV30) DA, BT =V 2 (AEEEMMER 50%LL
B2 U 2753 1_Base50%DELLF) &M S -,

5| ARk
IKPEMFSE - 2B (2024) 5570 6 (2024) AEFEACERAEE TR ((REL—L) 2%+
DEEDTA KT A . IKEEMTE - ZUEHEME, 4 pp. FRA-SA2024-ABCWG02-06.



LA/ BARBREAEIREE- 49 -
FRA-SA2025-AC065

—HARIL—IL (B=0.8)
—HAXJL—IL (8=0.5)
— FRTFRIL—IL (5=0.5- +=30%)

0 LI I B S B I N I S S N R R D B B B B B B B B B B N N N N B B R B B BN B B B B B B |

1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023 2026 2029 2032 2035

—&XKIL—)L (8=0.8)

4500 - = 5=0.5

4000 - — FRTRIL—IL (B=0.5- =30%)
3500 -
3000 A
2500 -
2000 A
1500 -
1000 -
500 -

HEE ()

L o e LA o o e s e e e L o o e e e B

1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023 2026 2029 2032 2035

2500 - —HK)L—L (B=0.8)
—8=0.5

2000 - — ERTFRIL—IL (B=0.5+ £30%)
2 ]
-} 1500
ﬂﬂmoo-
biE

500 -

0+

1993 1996 1999 2002 2005 2008 2011 2014 2017 2020 2023 2026 2029 2032 2035

X 11-1. CV % 10 AEMEE L7z54 (10y) O3k Tk R
B=0.8 & 0.5 OIEAMAMEE IR AL —1) | p=0.5 OUEAES I (k
(R TFRR/L— /L « ZEIE+30%LLN) D 3 23% — 20 CTHER % i L7~



LA BAREREALIRE- 50 -

FRA-SA2025-AC065

"G QO WM LU M- h 0 < EA—A X
= AF) (UOIRD WNWIUIW) DUIN °C @2 AN % 2L CHI RN MAVEO % o & T i Ok M0 S ST A b [ S, 0 @288 HE D 08 %
1 %%KNARMWN@»V/\U_M < m@@muﬂ Ao_u—m\_ :o_uw_n_mu E:E_xmc(_vw_ﬁ__)_ < Ao_um‘_ :O_wm_awb wmm‘_w>mv qayv - W@M;ﬁ?w%mw W W,uﬁ@ﬂmwmux\_ @%W%ﬁ.ﬂ%@mw&uﬁ» Aco_um_‘_m> abelane _m3ccwv ANA D

1S 0€°0- 62°0- 62°0 % 9 ‘ ‘ . (%0€F)
o) %0 %0 %05 STe'Y €6T'T €91 €8 89T SO ey ©
01 000 - 89°0 %0 %0 %0 %0Y zl8'c 909'T viy 9 01 g0 AM—UYFH 0
L1 000 20°0- 190 %0 %0 %0 %z 952 0zr'T €S 0T LT 80 AU—UYFE 0

HYe0Z  H620C
- #GE0Z  H0E0C Zoc0z —oz0z 5002
. Clald % s

VMwM_W\,_ A xdav MAVY AN TS Mf_\m_yﬁwwm Ll WW;MMWW I
S e SR s G @Gk clEE R A o Gz Gz e -

Y E & it H 3
S WEWHE gy EOE BHOL BHS  Lior g ps—z BT 9 mmmw
21807 %

ki (EWORMOD IO 7 MHES (o) WAL () E AL
QUi O (rE0Z~5202) [ = OT L I &, - - Y CUE ) L "
WAL A=K L5 (—AHLET) HE RS H0EY)  T-TT EF



LA BARBREAIRE- 51 -
FRA-SA2025-AC065

MRS 11-2.  HARRFEEFR AR GEA L —1) B8 L O ER FR/LV—/1 (B=0.5+£30%)
ZW A LI 5AC B ARk o BN BESFEEE R A2 EA iR

WEEFRAIE] B 2023| 2024| 2025| 2026| 2027| 2028| 2029 2030 2031| 2032| 2033| 2034| 2035
HARL— 0.8 0 0 0 0 0 0 0 0 0 0 2
A L— 0.5 0 0 0 0 0 0 0 0 0 0 3 17 40

ERTFRRA—V

(£30%) 0.5 0 0 0 0 0 0 0 0 3 22 50

MRS 11-3. AR R RZ (EAL—L) B8 X OERR FERL—/L (B=0.5++30%)
ZiA LS A BT DR kOB A RS RVE BRI R % LA 5 iR

WEFFRAIE] B 2023| 2024| 2025| 2026| 2027| 2028| 2029 2030 2031| 2032| 2033| 2034| 2035
FARL— 0.8 0 0 0 0 0 1 10 33 62 81 91
HARL— 0.5 0 0 0 0 0 0 0 9 46 80 95 99( 100

ERRFRRA—V

(£30%) 0.5 0 0 0 0 0 1 14 47 79 94 99

MRE 11-4. FEARRIEE AR (EA L —L) B L O ERFR/L—/1 (B=0.5+30%)
ZWEMH LCEE BT 2Rk AR (F) OFHE

WSEEPHIZE | B | 2023 2024| 2025 2026| 2027| 2028| 2029| 2030| 2031| 2032| 2033| 2034| 2035
HA—1 0.8 456 679 863| 986| 1,172| 1,420( 1,632| 1,832| 2,060 2,309| 2,576

HAL— 1 0.5 600| 516| 456/ 687 895 1,052| 1,283| 1,606| 1,926 2,273| 2,717| 3,258

LR TFRA—V
(£30%)

0.5 456 490 587| 729| 930| 1,193| 1,532| 1,972| 2,546| 3,285

MRS 11-5.  FEARPIRIERE BHLAIZE GEAL—1) 38 KOV EFR FRR/V—/L (B=0.5-+30%)
A LIS EICB T o koifgER (~y) OFEE

WEEPHIIZE | B | 2023 2024| 2025 2026| 2027| 2028| 2029| 2030| 2031] 2032| 2033| 2034| 2035
HAL—1 0.8 17 55| 101| 144 217| 329| 439| 542| 641 734

HAL—L 0.5 275 240 10 36 70( 107| 171| 275 378 470 568| 680

LR TFRA—V
(+30%)

0.5 168| 118 82 62 70 90| 117| 153| 198 258 335
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HRE#H 12 VPATFa1—=UJ%LEBEOL FARRY T TNATR

A5 (2023) FEFE TCORZHEOEWFAN CIL, FodlETHDL 229 VEMHIED
=AY CPUE & F = — = ZIZHV = VPA TEIREZEOMEZHEE L T\ iz, BIRFHE
DETFNLZHE L TITo7- 5 MY DL hr 27T ¢ TITOREETIZ, 5—Z DA
- EHRITOND Z & TEJRE L BlAEZIEKIC, EEREE R/ NIHEE T 2 Em A
HHENTEY (HRE12-1) | EEFFEOTF —Z 28 - EH L7456 (2024) FEOE
BRI B N THREBRIC L bR AT T ¢ T T ARE G (2K 12-1) , B4,
L hRART T 4 TR T ZAD T DR R T RNEEBR 20 R A2 R T 23 eV T3 0 |
HET ey MZBWTT —Z OB« BHIEWiRED 7T ey MIERA e —Y —
NH Ly R —IEIESNTWe (R 12-2) . & 2T, fERKOHEEE % 2 el
SHAHTH, FIEOREX IS TN VT 0 259U v ¥ VPA (Okamura et al. 2017)
ZHEA L, UV ERAXTT 4 T T AOEEZRAT,

NRFINVT A DEILRDAEZ 000 1 OHFTAZSE, VPA OEHEEE & Mohn’s p
DEEN A FLD & IRIELREIT A O EA L, Mohn’s p IZEO HFWIZHM L 7= (ie.
ISR E O/ NMEE SR E o 72)  BIE & B EIT A OB L, Mohn’s p 1%
EOHFEICHEM LT (e @AHEENBE-72) (WEX 12-3, 12-4) , U v ¥ VPA 135
B ORI RICHEE SN TV DHEEICT AT Ik THflF2 2L TL b
BART T 4 TNAT AfRETDENH D08, ARBEOS A ITIERE N @/ N HE
EINTWAZERMETHITED, XFTAT 2B T TH-TL hrART T ¢
TNAT APRE DGR & 7polc, WAEKELIRIL, Ak Age-length key 0 BT °/NED
MRS OIS U7 F RS R O LB U, FEno g o Ba & W o e &R
WS HUE O W LIS H Y ML T 5 & dhic, BRI OB IFHEEE IS =T LT
4 ZFRL72 VPA OEtR &, KRBEDO L b 27 T ¢ 73 7 2% L ORBR 72 314
DEEZED TS MERNH L EEZOHND,

5| FASCRER
Okamura, H., Y. Yamashita and M. Ichinokawa (2017) Ridge virtual population analysis to reduce
the instability of fishing mortalities in the terminal year. ICES J. Mar. Sci., 74, 2427-2436.
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2021 FEFE 1M 20224 FE 5T 20234 FE 5T
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fie# 12-1. Fa2—=2 7% L7\ VPA (Hfii VPA) &£ F = —=" 7 VPA OHEEE (&
TR L HAE, R Dbk

EEE ()

S 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
VPA_2024

2,062 1,893 1684 1645 1633 1447 1185 978 909 819

TVPA_ 2024 2,066 1900 1696 1666 1669 1509 1292 1,155 1,205 1,282
TVPA_2023 2,071 1910 1,713 1697 1,723 1603 1453 1,439 1,739 -
TVPA_2022 2,088 1,940 1,767 1,794 1893 1896 1,902 1,968 - -
TVPA_ 2021 2,015 1870 1,713 1,780 1,919 2,024 2,335 — - —

TVPA_ 2020 2,018 1,876 1,724 1,800 1,971 2,046 - - - -

Bfag (hv)

4 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

B
VPA_2024

1426 1287 1,152 1125 1,140 1,045 872 714 657 600

TVPA_ 2024 1428 1291 1,159 1,138 1,162 1,084 938 827 846 913
TVPA_ 2023 1431 1,297 1,170 1,156 1,195 1,141 1,038 997 1,143 —
TVPA_2022 1,441 1,315 1,202 1214 1298 1321 1349 1,485 - -
TVPA 2021 1,389 1256 1,141 1,167 1291 1361 1,488 - - -

TVPA_2020 1,391 1,259 1,147 1,179 1312 1412 - - - -

LR (1. 2. 3. 4 A L HAIEY)

# 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

i
VPA_2024

0.50 0.53 0.45 0.41 0.48 0.52 0.51 0.42 0.43 0.45

TVPA_2024 0.49 0.53 0.44 0.40 0.47 0.50 0.46 0.34 0.31 0.26
TVPA_2023 0.49 0.52 0.44 0.39 0.45 0.46 0.40 0.27 0.21 -
TVPA_2022 0.49 0.51 0.42 0.37 0.40 0.38 0.29 0.18 - —
TVPA_2021 0.50 0.53 0.43 0.37 0.39 0.35 0.24 - - -
TVPA_2020 0.50 0.52 0.43 0.37 0.38 0.34 - — - -

Fa2—=U 7 VPAIZOWTIL, BESECHMYHEEEZR LT-, SEITHLZIT - 24
EAFRT, HECENRKRE S LD EUT 10 F£45 08 E%E 7R~ Lz,




