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English tile (authors)
Stock assessment and evaluation of the Sea of Japan stock of snow crab in Area A (fiscal year 2025).
(Kay Sakuma, Sumire Kinoshita, Hokuto Shirakawa, Taiga Naito, Nobuhiko Sato, Tetsuya Akita,

Akira Hirao, Takeo Yamamoto)
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1972 117,348 60,547 117,988 2.66 1.36
1973 104,689 48,319 105,720 1.92 0.87
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1976 91,393 43,075 92,986 1.01 0.94
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1988 101,773 55,748 103,799 0.36 0.20
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1991 84,385 44,395 85,715 0.28 0.23
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1993 75,886 41,122 77,325 0.43 0.37
1994 73,380 45,178 74,058 0.44 0.49
1995 75,653 38,617 76,165 0.52 0.45
1996 73,581 38,348 76,838 0.54 0.47
1997 73,952 40,553 77,808 0.63 0.67
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Vi3 i3 i3 Vi3 13
2001 71,722 35,499 72,273 1.03 1.11
2002 70,026 34,345 70,674 1.07 1.24
2003 65,477 34,740 66,733 1.24 1.41
2004 71,948 36,893 73,190 1.44 1.22
2005 66,110 30,285 67,159 1.61 1.74
2006 69,363 33,421 70,846 1.73 2.18
2007 72,698 36,637 74,195 1.83 2.25
2008 71,413 35,379 71,738 1.58 1.39
2009 67,901 34,198 69,324 1.50 1.55
2010 66,095 32,037 67,429 1.38 1.93
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2014 60,492 26,617 60,786 121 1.66
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2019 56,981 27,615 57,046 1.12 1.00
2020 53,637 26,715 53,711 1.05 0.80
2021 48,474 23,200 48,546 0.94 0.99
2022 50,980 22,348 51,059 0.88 0.88
2023 45,092 21,524 45,206 0.87 1.27
2024 42,424 21,465 42,516 1.03 1.68
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WE (W ZAT=BLOT B =3, Mi=0.2; L, Mx=0.35, LI 1996) (2 &> THHFEL 72
LOEBIT D EE LTz, 2T, y FRBIBEGR S (11 A) ISR 2HEE s (B, s=1;
W, s=2) . Wi, BORCBRPE ¢ (MEREARRL, c=1; BEREA X X0 = /MR T 1 =, c=2; KERCEA
X7 = /MERA Y 7 3, e=3) ORI A Noyic & Lo & &

MERE DA BE A (i 8~12 i, HE 8~10 i, m=1, c=1) ITHRKETDOALEE L,

In(0bSgy im=1) = I(Ngyico1) — =My,  8<i<12,5=1,2 (1)
Fo, BEOROHE L BBCAERIZI AT =8 B & =% 5,

ln(Ostzl,y,izll,m:Z) =In (Ns:1,y,i:11,c:2€xP (— 1_72M1) + Ng—1,y,i=11,c=3€XP (_ £M2)>

2

—J7. 12~13 IEEMERIZI AV = WA = EGHh, ZDOIBbh X H=1F 12 Ao
JLARNTIEES N D LIRE L.
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7
lrl(Obss=1,y,i,m=2) =In (Ns=1,y,i,c=2exp (_EMl) + (Ns=1,y,i,c=3 -

Comryiexp (= M2)> exp (— %M2)> ,i=12,13 3)

LRI D,
—J7. MEDLE . IVE S REITRBIBAER (11 H) LRETE 5720,

7
ln(ObsS=2,y,i=11,m=2) =1In (Ns=1,y,i=11,c=2exp (_EMl) + (Ns=1,y,i=11,c=3 -

Cs=2,y,i=11 )EXP (_£M2)> 4)

MR R OB EE N IXRTE OBRBE n (iR 2-10) B L OBEOEHIBIAEE p I &
STHEND, HETIX 11~13 i ~DOPZITER L TENEIVSRBEARDFEA L, 11, 12 fhp
TIE—E25, 13 i CIXREIRS AT D (AL, & D W ITmAENIE) . il 1 o4l
AR &5 8 2 LR AEAR DEIE pilZHE > T 10 LA F T 0,11 i, 12 #5 TIXZ N ZER piis
pr2. 13ET1 L7253,

WAEDMERE 9 s KOV 10 BIZETHEO 8 ik KOV i DTN ETHEBHER L,

lrl(Ns,y,i,c=1) = 1n(Ns,y—l,i—l,c=1) + ln(ns,i—l,c=1)' 1=910,s=1,2 (5)

ATAED 10 i L OV BAREUISED 11 BB LR 12 #HOKRE (c=1) b LI A H=
(c=2) ITEBT 5

lrl(Ns=1,y,i,c=1) = lrl(Ns=1,y—1,i—1,c=1) + ln(ns=1,i—1,c=1) +ln(1 - pi)' i= 11; 12 (6)
lrl(Ns=1,y,i,c=2) = lrl(Ns=1,y—1,i—1,c=1) + ln(ns=1,i—1,c=1) + ln(pi)' i= 11' 12 (7)

— . WA ZT=ET T ATN—=TThY | LTDOREITAIFED 11 I AH =160
ERER L 11 e & T =70 OBBEEORINE 72D,

ln(stl,y,izll,c:3) = 1n(Ns=1,y—1,i=11,c=277s=1,i=11,c=2 + Ns:l,y—l,i:ll,c=3775=1,i=11,c=3)

(8)

Fo 128 X T =IIRED 12X AT =6 OBB(AK L ERD 1260 2 =15
DIERBER 2 5 Fr,

ln(Ns:1,y,i:12,c:3) =1In (st1,y—1,i=12,c=2775=1,i=12,c=2 + (Ns:1,y—1,i:12,c:3 -
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1
Cs=1,y-1,i=12€XP (E Mz)) 7]s=1,i=12,c=3) )

13 BT T N TRAERTH Y . I XA =ITRTHEED 12 RS OEBIC L 5,
1n(Ns=1,y,i=13,c=2) = ln(Ns=1,y—1,i=12,c=1) + lr1(77s=1,i=12,c=1) (10)

Fo 13 A T =IXRED 138 XA =005 OEBMEIL & IRIEH O 1380 2 =05
DEFAE IR % G Fr,

ln(Ns=1,y,i=13,c=3) =In (Ns=1,y—1,i=13,c=277s=1,i=13,c=2 + (Ns=1,y—1,i=13,c=3 -

1
Cs=1,y-1,i=13€XP (E Mz)) 775:1,i=13,c=3) (11)

ERBLIND,

Lo (1)~ @) K@i, 5)~01) RBEBICED S, 12~13 BIZ OV TIEI XA
—ORBHELRIAEND OO, ZHITEBERE (EFKE) ORNTHR -7 (BIRINIC
TRENTVRNEDODEEINTND), £o, WH T =B LI AT =0EBRIT
WXk eFIkme L (i 2-10),

FEMTIARI O 1 4F B O MIBALARE A (1999 4E 11 H) O#GHASR BB RS (11 35 2
— X 8~12 MR, NI~13EH X T=BL NI A=, W2 XT A= 11T a2k
KO ma, 8~10 M DREERL TIZMERED 534 DIEVIR I HALR N2 HERER]— /3
TA—=HE L), BLO2FHUBROIMARE (2000~2024 40 8 fip{E A%, 25 /37 2
—#) 252 &7T, ERICK - TR SN DAEHREO T mERIZ LD T XTOMH
SERIBIELI R S W TR BB AR S OMENB L OV b o — L& L O EObs 2 R 5 =
LRTE D, 22T b v — LA R s oo i S 87 A B BLIRI 2 2L oD FEE L DUy T & Obs,
DA o & UL TCLL N O Y s e A0 2 0E LT,

ln(SurveryObservations_y_i,m)~Normal(ln(0bss,y,i_m), as,i,m) (12)

AEF R OPFEERE, A4 8 MmO MARE, BEBERL LUOMARDE /T A —H(C
Mz THECDNT, B (12) O E L R/IMET Dl %2, FaH#ENT Y 7 ~ R 4.3.3,
BIXORR DRy —TH D emdstanr B TEMET DA XHEFEY 7 h 77 stan 2.3.6
ZRWTRDZ, Fifbid stan OF 7 4L T % No U-Turn Sampler (NUTS) % Fu 7z
Marcov Chain Monte Carlo (MCMC) 7 /L= U X AIZL Y, 25000 step @ burn-in DD 5
25,000 step DFFENT A 4 ARWF| L CTEME L, ZNEN05 10step (2 1B, Y27V 7 &7
o7 (8FF 10,000 ¥ 7)), I TH, T XTONT A —=ZITOWNTHRERDIILDOFE
T % Rhat 28 1.01 KiiiTHH Z L 2B L, KRNI A —ZHEMBEZSD Z &N
T& o, NI A= ZEITHE > TR b7 i B AR S O fis B SRR BELRI 22 > VT #ifi
B 2-4 1R T, b e — LA RE A O HIER B L Obs (22T, 7 /LR ITZEH
%z X< EH LTV RK 2-1, £ 22, 2-3), £72. Wi 0T T L EET
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WIS L > TR D AL (R 2-2), 2 A5 I A 720 IR 5 & SR O i A 2
IZ L DEBROBENENZ KM L TWA RN D 5, R EAREEREE T LD
ELRDUELEZ L HRIENRD NS,

51 Rk

L1y

N/1000

e 2-1.
TR DRI T EA 1T 90% A R FH 1% il R IX .

KE

Ml 2-2.

E(1996) HAHHIIST BHER T A =DM 1 X, HAKFE, 62, 623-630.
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MRE 2-1. =R — MEFTICH ORI E RS (TR) & XU NRIaE &
(h>)

ki) 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

12 fn
IR R - - - - - 1,838 2,137 1,763 1,534 1,010 1,416 1,046 997

SAH=

12 fin
1,253 1,442 1,626 1,756 1,836 1,413 1,579 2203 2,054 2252 1,616 1,634 1874

HEH=

13 i
- - - - - 223 344 365 396 222 158 252 251

SAH=

13 i
626 721 813 878 918 1,345 1,029 1,088 1223 1,089 976 888 845

NEH =

il Fanie 8,990 7,141 7,393 8,485 9,754 10,520 10,297 10,988 11,777 8,730 9,261 9,948 9,308

R IAH= 1,029 891 955 1,002 919 865 1,113 1,018 939 604 727 638 621
BT = 913 1,114 1220 1282 1,469 1,776 1,512 1,829 1,887 1,920 1,550 1,472 1,529
i 1,591 1,264 1,309 1,502 1,726 1,862 1,823 1,945 2,085 1,545 1,639 1,761 1,647
&t 3,533 3269 3,484 3,786 4,114 4,503 4,448 4792 4911 4,069 3,916 3,871 3,797
ERIIE% 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
12 fih
R R 927 493 464 596 560 534 112 227 192 260 295 240 248
AT =
12
1,853 2,277 1,628 1,663 1,656 1,802 1,806 1,408 1,125 767 819 964 1,378
HEH=
13 fip
205 188 195 132 143 167 60 75 92 82 90 42 56
IAH=
13 f#
874 716 888 746 632 640 744 911 874 653 692 637 570
HHTT =
o= 9,137 7,193 7,832 7,361 7,681 6,304 7292 5180 4,529 4428 4,686 5054 5447
T R IXH = 559 359 361 356 359 357 105 160 158 176 198 135 154
HEIT = 1,556 1,587 1,473 1,334 1,244 1,311 1,408 1,410 1,252 908 964 978 1,102
il 1,617 1,273 1,386 1,303 1,360 1,116 1,291 917 802 784 829 895 964
At 3,732 3219 3,220 2,993 2963 2,784 2,804 2487 2212 1,868 1,991 2,008 2,220

1999~2003 4 F TOIR A =i i I % 2 50T R A,
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MR# 2-2. br— VREICES EEHEE (FREE L) 12X 28RO ZHIE
(TR)

i e i) A 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

1 8k R 2198 4946 20,859 12,687 13450 8239 10,175 7,819 4230 8,614 12,238 12,358 10,819
9k K 5444 10971 13,591 28288 13,847 33,160 29,090 22,000 14,743 16,913 19,534 18,246 16,288

10# 4 11,086 11,385 16,539 16,395 29,531 37,608 44393 25496 19,501 24243 25248 20,666 18,511

1 4 13287 10,951 13,146 15,580 19222 27470 25,600 28303 21229 20,108 29,736 25988 13,893

ik 617 2457 784 812 1,713 2,130 1,601 1,976 1,164 2,074 1,934 1,720 868

128 A 5163 4,685 7950 9,706 11,052 14344 12,710 13429 9,995 9415 14573 8,595 7,534

W 3,896 5586 4,143 4743 9716 7,602 5216 6633 4033 6409 7075 4013 3416

1B A 2,119 2,683 3,796 6725 7452 6383 7,563 8,007 5991 4108 5677 4724 5014

i 8k R 2082 4,685 19757 12,017 12,740 8239 10,175 7,819 4230 8,614 10,149 13,399 10,778
9k A 8422 17,315 18,601 33,306 14343 37,674 32,614 24,892 13,042 21,620 23,887 21,825 21,255

100 & 11,451 10478 19,675 21,778 31230 27,218 36,620 23,364 17,915 20,579 24,501 25,168 17,426

1 Bk 22,784 22,123 26,671 40,604 50,086 47,759 41,853 59313 33,054 25465 35543 42,936 27,614

MERE WA pREA 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Vicd SHh R 12444 19248 12,861 9,252 7,539 7,212 10,055 17,350 34241 29,322 13,373 8334 5568
9 & 15574 21,210 21,328 20,143 21,602 13460 17,041 12,777 20,004 28,867 42,605 44,194 15325

108 4 19,755 14287 20,988 22218 17298 15437 21303 16237 16,087 20263 470857 51,752 25463

1 & 20,540 17,105 20,811 17,068 15236 16,015 20226 15,675 11,811 10,418 22,691 32,168 23,821

ik 1,373 879 1,779 1,433 1,089 1,201 1,005 965 930 981 2513 2,729 1914

12 4 8507 7918 7,663 6384 7,067 09370 11,131 7,837 4782 4829 6394 10321 10,163

B 3,677 2,619 4617 3,835 3,151 4328 4513 3,505 2541 3,030 4293 5480 6,027

B A 6051 5879 3,742 3,117 4,033 4221 5794 6919 3,580 3772 4,019 3888 3388

i SHh & 13,808 25001 11,403 8,863 6,614 5380 10,841 155587 34,962 30,086 10,881 6,762 4,146
9 & 17378 30,635 23,100 25,192 17,820 12,163 14,350 19,614 26,074 30,513 42,685 28367 9,372

108 4 18954 16,612 24,022 25,137 22420 14,040 15892 16,096 14279 28,798 45659 32,558 19,076

11# B 64294 39,674 26257 38,210 27,556 36,127 35,804 32,146 19,672 22,236 31,847 33,024 37,238

b — VRRAEIZ T DB OB EENT b e — O A XRIERESFEE —E L LCHE
ELTMETHY FknE EEREOBFRRE LV BN TH D, hr— L& 3% TH Y |
ROFITHI 2R, (o THREDOPHERLIIR T OBBFEDEE 4~6 H ThH 5,
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MR# 2-3. b — VA ES EEHEE (MRS EE) (2L 28R OET VE
(TR)

i e i) A 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

i3 8l R 9,379 10,253 15,313 12,194 15,945 11,623 10,390 10,160 10,617 10,006 9,351 9,371 8,299
9 R 12,472 18,421 20,141 30,080 23,946 31,318 22,830 20,409 19,952 20,851 19,656 18,367 18,410

10 K 14,418 13,159 19,436 21,249 31,739 25271 33,050 24,087 21,533 21,058 22,002 20,740 19,378

11 K 14,853 12,822 11,701 17,278 18,893 28,213 22,465 29,377 21,415 19,144 18,718 19,561 18,437

D4 1,027 1,378 978 1,065 1,310 1,678 1,865 1,909 1,910 1,579 1,447 1,440 1,426

128 K 5776 7,022 6,060 5,531 8,167 8,931 13,341 10,619 13,890 10,123 9,053 8851 9,247

% 5286 5359 3,540 2,679 3,079 4,606 6,256 6,563 6,840 6,647 5,627 5,059 4,823

13 K 2,549 2,862 3,616 3,781 3300 3,449 4822 6,487 7,221 7,538 7,652 6,237 5,689

i 8l K 9,379 10,253 15,313 12,194 15,945 11,623 10,390 10,160 10,617 10,006 9,351 9,371 8,299
9l R 12,472 18,421 20,141 30,080 23,946 31,318 22,830 20,409 19,952 20,851 19,656 18,367 18,410

10# K 14418 13,159 19,436 21,249 31,739 25271 33,050 24,087 21,533 21,058 22,002 20,740 19,378

11f k28,987 24,158 21,992 25,133 29,628 40,610 43,751 48,095 44,828 39,612 36,052 34,892 34,234

L] Wi RREC 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
i3 SHm K 10,658 11,027 10,068 7,988 7,439 7,089 7,353 12,311 18,629 18,164 11,850 6,310 5,131
9 R 16,296 20,936 21,660 19,778 15,687 14,611 13,921 14,444 24,178 36,576 35,677 23,267 12,389

10 K 19,423 17,195 22,090 22,856 20,867 16,553 15,419 14,691 15,240 25511 38,599 37,648 24,556

1f & 17,231 17,269 15289 19,638 20,321 18,551 14,718 13,708 13,059 13,549 22,681 34,317 33,473

D4 1,351 1,301 1,237 1,292 1,465 1,457 1,280 1,099 1,021 1,003 1,293 1,990 2,445

128 R 8,715 8,145 8,162 7,227 9,283 9,607 8,769 6,956 6,478 6,174 6,406 10,720 16,218

% 4,750 4,007 4,295 4,028 4,312 5004 4946 4,460 3915 3918 3,846 5,109 8,031

13 K 5,638 5719 5243 5124 4946 5212 5914 5716 4912 4283 3917 3,884 5284

i 3 8 K 10,658 11,027 10,068 7,988 7,439 7,089 7,353 12,311 18,629 18,164 11,850 6,310 5,131
9 R 16,296 20,936 21,660 19,778 15,687 14,611 13,921 14,444 24,178 36,576 35,677 23,267 12,389

10 K 19,423 17,195 22,090 22,856 20,867 16,553 15,419 14,691 15,240 25511 38,599 37,648 24,556

11#s k32,218 32,555 30,093 33,064 36,933 37,931 32,619 29,654 28,061 27,797 37,174 57,124 69,113

b — VRRAEIZ T DB OB EENT b e — O A XRIERESFEE —E L LCHE
ELTMETHY FknE EEREOBFRRE LV BN TH D, hr— L& 3% TH Y |
ROFITHI 2 RT, Wo THREDORHERL IR T OBBFEDEFE 4~6 H ThH 5,
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i 2-4. aR— FET WS EBIBRMGR S (11 A 1 H) oBHEROET VE

(T/2)
i3
Hiri 5 D& 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
i3
T 8 fiin * 11,503 12,575 18,782 14,956 19,557 14,255 12,743 12,461 13,021 12,273 11,469 11,493 10,178
9 fiit FS 15297 22,594 24,703 36,893 29,370 38,411 28,002 25,032 24,471 25574 24,108 22,527 22,579
10 s FS 17,683 16,140 23,838 26,062 38,928 30,994 40,535 29,542 26,411 25,827 26,985 25438 23,768
11 s N 18,217 15,727 14,351 21,192 23,172 34,604 27,554 36,030 26,265 23,480 22,958 23,992 22,613
ST = 878 483 441 648 709 1,058 842 1,009 802 719 702 734 691
TH I = 349 1,106 695 603 822 916 1,324 1,139 1,411 L1115 983 945 970
12 s * 7,085 8,612 7,433 6,783 10,017 10,954 16,362 13,025 17,036 12,415 11,104 10,855 11,341
XA = 4,045 2,646 2,294 2,093 3,082 3,375 5032 4,009 5234 3816 3,418 3,337 3,494
TH I = 3,507 5,064 3,528 2,879 2,504 3,521 4,025 5941 4,979 6,264 4,835 4290 4,124
1B IXH= 1,558 2,086 2,544 2,209 2,016 2,966 3,248 4,843 3,858 5036 3,673 3,290 3,212
B I = 2,074 2,039 2,559 3,117 2,795 2,526 3,489 3,959 5824 4964 6226 4,897 4,308
i 8 fiit N 11,503 12,575 18,782 14,956 19,557 14,255 12,743 12,461 13,021 12,273 11,469 11,493 10,178
9 fin N 15297 22,594 24,703 36,893 29,370 38,411 28,002 25,032 24,471 25,574 24,108 22,527 22,579
10 fip #* 17,683 16,140 23,838 26,062 38,928 30,994 40,535 29,542 26,411 25,827 26,985 25438 23,768
11 fhp 7= 12,312 16,210 14,792 21,840 23,881 35,661 28,396 37,130 27,068 24,199 23,660 24,726 23,304
Ve 30,283 19,436 18,555 16,718 21,168 23,481 33,445 31,015 37,352 31,073 28,097 26,503 26,427

aR— NETVIC K DEER OBL BB IEHNIRENFEEZ —E L L THELZETH Y |
HHE EREOERBE LV TH D, ROFITIFEMFELZ R L, T X T Ol IR B
WZOWT I A1 HOME, EETIII A= WTIE3INA, AXH=l2o0nTiE 1 2
HOBERFEENHIAEND,
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WEE 24 (Fx)
e
it 441 kg 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
i3
i3 8 fi FS 13,072 13,525 12,349 9,797 9,124 8694 9,019 15099 22,849 22279 14534 7,739 6293
9 iy FS 19,987 25,678 26,567 24257 19240 17,921 17,074 17,715 29,655 44,861 43,758 28537 15,195
10 iy FS 23,823 21,090 27,094 28,033 25,594 20,302 18,912 18,018 18,692 31,289 47,342 46,175 30,118
11 * 21,134 21,180 18,752 24,086 24,924 22,752 18,052 16,813 16,017 16,618 27,819 42,090 41,054
IXH = 646 647 573 736 761 696 552 514 489 508 849 1285 1255
HEH = 926 870 864 778 949 1,000 933 765 699 662 675 1,059 1,597
12 i * 10,690 9,989 10,011 8,863 11,386 11,783 10,755 8,531 7,946 7,572 7,857 13,148 19,891
IXH= 3286 3,076 3,076 2,729 3,500 3,622 3314 2,626 2445 2326 2415 4,041 6,117
BEH= 4211 4000 3,664 3717 3323 4137 4359 4038 3304 3051 2943 3,020 4821
1B IAH= 3362 3,163 2960 2961 2,626 3369 3485 3,189 2528 2352 2238 2325 3,889
WEH= 4143 4258 4083 3,803 3,795 3421 4209 4427 4093 3323 3,054 2882 20954
i 8 fif * 13,072 13,525 12349 9,797 9,124 8,694 9,019 15099 22,849 22279 14,534 7,739 6,293
9 iy * 19,987 25,678 26,567 24,257 19240 17,921 17,074 17,715 29,655 44,861 43,758 28,537 15,195
10 fifs * 23,823 21,090 27,094 28,033 25594 20,302 18,912 18,018 18,692 31,289 47342 46,175 30,118

11 fn T 21,780 21,827 19,325 24,822 25,685 23,449 18,604 17,327 16,506 17,125 28,668 43,375 42,309

A==t 25,387 23,778 23,943 21,774 25,651 27,444 26,902 22,628 20,939 19,974 20,194 29,505 44,348

AR — bET T K D ER OB BB R EN R AL —E L LTHEELZETH Y |
HhE ERBEOGFRRBE L VN TH D, ROFETIEMIEZ R L, T T OB
WZHOWT I A1 HOME, EETIII A= WTIE3INA, AXHT=l2o0nTiE 1 2
HOBERFEENHIAEND,
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i3 2-5. kR — METIITHS S FIEBR AR S OIS ETHE (hY)

[k 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
12 XA = 3,804 3,848 3,324 3,034 4,477 4,897 7,312 5,821 7,611 5,547 4,963 4,850 5,070
12 i 2 = 1,390 2,007 1,398 1,141 992 1,395 1,595 2,355 1,973 2,483 1916 1,700 1,634
13 [ XA = 1,039 1,391 1,697 1,474 1,344 1,979 2,166 3,230 2,573 3,359 2,450 2,195 2,143
13 i ds #97 = 1,630 1,602 2,011 2,449 2,196 1985 2,742 3,111 4,577 3,901 4,892 3,848 3,385
M= 5,360 3,440 3,284 2,959 3,747 4,156 5920 5490 6,611 5500 4,973 4,691 4,678
IR = 4,843 5,239 5,021 4,507 5,821 6,875 9,478 9,052 10,184 8906 7,413 7,045 7213
T 5= 3,020 3,609 3,409 3,590 3,188 3,380 4,337 5,466 6,550 6,383 6,809 5,548 5,020
1 7,863 8,848 8,431 8,097 9,009 10,256 13,815 14,517 16,734 15,289 14,221 12,593 12,232
aF 13,223 12,288 11,715 11,056 12,756 14,412 19,735 20,007 23,345 20,789 19,195 17,284 16,910
[k 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

12 I A T = 4,776 4,465 4,472 3962 5,087 5265 4,808 3813 3,551 3,383 3510 5874 8,889
12 s 5275 = 1,669 1,585 1,452 1,473 1,317 1,640 1,727 1,601 1,309 1,209 1,166 1,197 1,911
13 iR X T = 2,243 2,110 1,975 1,975 1,751 2,247 2,325 2,127 1,686 1,569 1,493 1,550 2,594

13 it 5297 = 3,256 3,346 3,208 2,989 2,982 2,688 3,307 3,479 3,216 2,611 2,400 2,265 2,321

il 7a=t=t 4,493 4,209 4,238 3,854 4,540 4,858 4,762 4,005 3,706 3,535 3,574 5222 7,850
IXH= 7,019 6,575 6,447 5,936 6,839 7,511 7,133 5,940 5,237 4,952 5,003 7,425 11,483
BT = 4,925 4,931 4,660 4,462 4299 4328 5,035 5,079 4,525 3,820 3,566 3,462 4,232
1 11,944 11,506 11,107 10,398 11,138 11,839 12,168 11,020 9,762 8,772 8,570 10,887 15,715

At 16,437 15,714 15,345 14,252 15,678 16,697 16,929 15,025 13,469 12,307 12,144 16,109 23,564
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MRE 2-6. AR — NET IS IR AR R ORI ERIS (%)

i 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
12 A H = - - - - - 130 101 105 7.0 63 99 75 68
12 i &7 = 48.1 343 492 632 756 417 405 383 426 372 346 393 470
13 A H = - - - - - 80 113 80 109 47 46 82 83
13 i 4 = 40.6 442 347 297 340 550 307 285 218 227 163 188 203
AR 380 428 415 524 473 460 318 362 323 287 336 383 359
I = 222 175 195 227 160 128 119 114 93 69 100 92 87
TBH = 36.0 350 379 371 473 540 360 345 297 310 235 274 314
i3 255 231 260 284 266 259 191 197 170 166 161 168 176
XIS 28.0 272 300 345 324 314 227 241 211 197 205 225 226
Hin A EE AT 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
12 AN = 67 38 36 52 38 35 08 21 19 27 29 14 10
12 a0 = 454 589 460 464 516 451 429 360 352 260 288 33.0 296
13 fHIAH = 65 63 70 47 58 52 18 25 39 37 43 19 15
13 i 277 = 21.8 174 225 203 172 194 183 213 221 204 235 229 200
o= 367 309 333 345 306 234 276 234 221 227 237 174 125
IXH= 81 55 57 61 53 48 15 27 31 36 40 18 14
THEH = 325 331 326 308 298 312 288 286 285 245 279 292 268
b3 17.8 170 166 163 144 141 125 143 145 124 136 103 8.0
EIN 228 206 211 211 190 167 166 166 165 153 165 125 95

1999~2003 4EF£ TOD I A A =i RN R 720, EESIZ OV T H AR,
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fRR 2-7. 2R — hET /RS IRIEPRAARS AL O] F
i 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
12 A H = - - - - - 0139 0107 0.111 0.072 0.065 0.104 0.078 0.070
1227 = 0830 0466 0715 1.062 1.599 0551 0528 0491 0565 0472 0.430 0.506 0.649
13 A H = - - - - - 0084 0.121 0.084 0.116 0.048 0.047 0.086 0.087
13#hET= 0644 0.699 0442 0358 0420 0.825 0372 0339 0247 0259 0.178 0209 0228
AR 0.597 0.648 0546 0.762 0.652 0.628 0387 0.454 0393 0339 0412 0487 0448
IXT = 0253 0.193 0217 0259 0.175 0.137 0.127 0.122 0.098 0.071 0.105 0.097 0.092
HET = 0.482 0.454 0487 0471 0.653 0.799 0453 0427 0356 0374 0270 0322 0.379
i3 0296 0263 0302 0334 0310 0300 0212 0219 0.18 0.181 0.175 0.184 0.194
XIS 0333 0319 0357 0423 0393 0378 0257 0276 0238 0219 0229 0255 0256
Hin A EE AT 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
12#IAA= " 0.069 0039 0036 0.053 0.039 0.036 0.008 0021 0019 0.027 0.030 0.014 0.010
122 A7= 0618 0935 0.630 0.639 0748 0.615 0.572 0452 0438 0303 0343 0404 0.353
13HSAT= 0.068 0066 0073 0.048 0.060 0.054 0.018 0.025 0.040 0.038 0.044 0.019 0.016
13#hEA= 0248 0.192 0257 0228 0.190 0216 0203 0241 0251 0229 0270 0262 0.224
W7 r= 0.461 0371 0.408 0426 0367 0268 0324 0267 0251 0259 0272 0.192 0.134
IXH= 0.084 0.057 0.058 0.063 0.055 0.049 0.015 0.028 0.031 0.037 0.041 0.019 0.014
HEI = 0397 0.406 0397 0371 0357 0377 0342 0339 0337 0283 0329 0348 0314
HE 0.196 0.186 0.181 0.178 0.156 0.153 0.133 0.154 0.157 0.133 0.146 0.108 0.084
EIN 0.259 0230 0237 0237 0211 0.183 0.182 0.182 0.180 0.166 0.180 0.134 0.100

1999~2003 4E £ TO I A4 =R 2L R 72720, FAEIZOWT H AR,
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e 2-8. ak— bETNMIESS B AR ()

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Bl
3,769 2,176 1,976 1,457 2,020 2,294 4,097 3,545 4,527 3,955 3,334 2,930 3,030
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Bl

2,876 2,936 2,852 2,551 3,181 3,742 3,471 3,088 2905 2,752 2,745 4,328 6,886

BRI OME DO B PR,

MR 2-9. aR— FET IS BB R OMARE (T2)

i ERAR 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
T 12 fiw
mA 1,110 1,130 970 890 1,310 1,430 2,140 1,700 2,230 1,620 1,450 1,420 1,480
IAH=
B
B 11 fin
1,230 1,620 1,480 2,180 2,390 3,570 2,840 3,710 2,710 2,420 2,370 2470 2,330
T
A E7 A 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
HE 12
A 1,400 1310 1,310 1,160 1,490 1,540 1,410 1,120 1,040 990 1,030 1,720 2,600
IRH =
JE227
HEE 11t
2,180 2,180 1,930 2,480 2,570 2,340 1,860 1,730 1,650 1,710 2,870 4,340 4,230
7=
I E A 2025 2026 2027 2028
HE 12 fn
A 2,540 1,660 880 720
AT =
7284
I 11 n
2,760 1,470 1,200 -
7=

A2V v 7 R TRE,
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MR 2-10. ah— FEFAICESEB R L ORRE

R EBR
8 lin—9 v (MEMEILIE) 1.974
9 #in—10 fin (MEKE L) 1.057
10 #r—11 v (MERESLIE) 0.917
11 #5—12 #in (1) 0.619
12 #i—13 fn () 0.297
AT =D 577 = ([ 11~13 fin) 1.216
HZH =—F 577 = ([ 11~13 fiin) 0.152
T Ira—raz (11 ) 0.815
raa—ra= (i 11 i) 0.381
It Bt 191 IR
11 0.030
12 fn 0.234

FRA-SA2026-AC015
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HEEN3 EEEAEBEREIFRKERSE

BT AR S EBEMEESE BT 2 AP sUBA i a k) ok, BAEE
PLYEME  (SBtarget) (21X MSY /K¥EIZHIT S8 E (SBmsy : 2.6 T o), BREVEFLLYE
5 (SBlimit) (ZIXiBERIKOBAE (SBmin : 1.5 F hy), 2Kk (SBban) (21X MSY
D 10% 035G 65 HMAE (SBO.Imsy : 02 T ho) ZHND Z ERBERINLTND (EA
MED> 2025, ffEZE 6-2),

HEEEHILEEZR L | SBmsy A MERF T 210 (Fmsy) ZFEVEIC L7 7' e Vz?ﬁ
B 3-1 1277, adh— MEFICE VGG 2024 FFOBLFHE (SB2024 : 6.9 F ho) |
FREEE B EE AR, RAVE MR L O AKER % LR S, ﬁ%ﬁ@%ﬁ:ﬁa%mﬁﬁé
BREBEOEENI L) MAEOENEZZ T TEY KRESEH L TE72H, 2000~2004 365 L
2015 &R < 2 TOET SBmsy % bRl Tz, F ARBTG5 I8 E I Tk
KTFLTE @ 2016 F-LIRES TOHT Fmsy & FlEl- TUiz,

PR AEIZ 31T 2 B R & ARl R & L OBIRZ R 32 1T T, Wi
OFMEIZBNT ORI R E < Z T, M, o B &T=, 2H 2 T=
DRBEZEDD, 26 38EITIWTN LML LTI RAT7 V=D 2 AUKBETHY (1
FEHIZI AT =), REAZT=IZ N EERANS, 13l 2 T =13 12 \RANL, T
FNIRANT =R TULKET D7D THDH, ZNHMICHIT DRI —ETHY
T LZ 15D 5 A WIS OIS XS E A 2L S THRES L LAV,

5| FAXER

EORE « KT 2 - A=k - WEER - (EEE 2 - R EH - ST - B8kt -
R - (UAREE (2025) SF 7 RO PLILUEE S (T BT A P SERE R S EE R
FRA-SA2025-BRP04-01.
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n
o

SEBEFEDLE (F/IFmsy)
o n

o
wn
1

0.0
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HE=E0LE (SB/SBmsy)

MR 3-1. ERIEMEER &OBAE - REE L OBR (P 7y )

w
L

I

FRUKEESR liﬂ;ﬁ“é‘@i%ﬁﬁil-l BiFEEEEEE

D) ! 123 AH =
L ! [ 1 jj\
H 1280 & 4 =
TH;I | I 133 A H =
0 1 1387 2 H =
i |
u‘é - 1 I
E1 | ! e
B | 1
- 1
0 ! - .
0.0 2.5 75

5.0
FIREE (Fh)

MR 3-2. FHRRREIC I 1T 5 Bl L Rl AR - OBk (i ih)
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HMEEM 4 HEETERAECH LfHETR

(1) FETHORE

BRI CTHERE L 72 2024 Fi I Ol HIge BB R ) & . 28— M ET L (2 & B
2) ORTEFHEIZ LD 2025~2036 FFORKRTRIFHEEZITo 72, 2 OFRTFRITIIMAES
KRR = FET ML DHEENT A—F (1999~2024 FiaH) ORFEIMEELZBE LT,
2025 AR BRI S 0D 9 B DL OB BUE 2024 FEI BB AR S 0 8 BhLL A 2026 4F
T BHARRE S D 10 BRLL_EOBLIEEIE 2025 i HIBAAEIRE RO 9 Ll E% . Zh i 1
HIRTE S TRO, U OBIIRBORIER RIS EIZ /N T A — ZHEE O RN
ZZEET 572 MCMC 12H:-3< 10,000 ¥ > 700 SAEBIGFHRE L=, 2027 4RI DI 13
APEBRAZ W THFEIC TR SN DB ENOIMAREZ TR L, £ O FHIEIZ 10,000
I ENENRIET D X O RERER AU DR AEE 5 2D 2 & TIAED ARSI
ZHEE LTz, 245 10,000 18 Y OFER TR RIZOWTHEEE & 90% THlIXE 2 KD 5 =
LIZED, PEEHORELZR LT,

2025 AE D SE LI X BUIR DML (F2022-2024) ZARE L7z, BLROMEEE L, Mo Ffif
THY, ak— bETMIESL 10,000 V> 7 LVOEKEEEIREDO TN E IOV TE LN
7o F2022-2024 ONFHEIZ K-> TRFES D, 2025 FIZ Tl S5 &R E & BLR O+
DO RAEOIREREZF I Uiz, 2026 fFORMEEIT, FRRofEE B ARV, FEI
TFHIENLBMAEL S LIZHB Lz, b, FERTRIOF R FIEIIMEER S IR LT,

(2) TR IR 2

WEEEIRRIZ T, BEEEEEMREL LB AR AR - MET D ERMER 2 R L
T, BARICKHIG LIZIREE (F) 2807 b0ThH D, HAEEHHAIRB L ABC BiE
D= DOFEARIEE ] TIX, BAENRAEHELEERZ FEl- 232k ER £ ©
ELRRAC IR E 2 BT 5 & & bic, BAENRAEHILEREL EICH 585A5121F Fmsy
\CIRFELR BB 2R U EAIEED EIRETH L OEER L TWD, MR 4-1 ICARREE
O VEPIEMEES TR T 2B S EE R IS XV RS EE BRI AR, 2
ZTIEBIE UCHRAR B & 08 & LI EE R Lz, 725, AFFCHERE & DB T [E
VRl O RS EEZZETH L BIXO0SUTETHZEREE LYY E&NTWD (I
IENED 2025),

(3) 2026 40T HIfE

S PR RIC S XA SN 72 2026 FFOEEEERIL B % 0.8 & L7eHAIZIX 54
T hy (90% PHIKMEIZ 44 F~65F o). B&E 1.0 & LEHAICIZ 64 Ty (90% T
HIXMIZ52 T~77 T hy) Thole (liER 6-4), 2026 FICTHISNHBAREIT, WT
MO IR LFHETHRAEHILEMEREZ LAY B2 08 & LA, FHH49 T Rt
RiAENnT,

(4) 2027 “ELLRED T
2027 FELIBE H & D TR THIORE R A2 R X 4-2 B X O 2 £ 4-1, 42 B XV 4-3 (TR
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o WA EBIRIRICE S EHZ 10 FRAk L7256, 2036 FoBAEO TR B
0.8 & L72HAaI2iL3.0 Ty (90% THIKEIZ23 T~35 Thy) THY, pAE1.0 &
LAz 24 Ty 0% FPHIKRENL 1.7 F~29 F hy) THDH (HliEE 6-5, Filll
E2S HEEHEEMEE B DHERIT B 25 0.9 LLTFT50%% B b, RAEHLEEEL
REIDHEFRIT B 23 1.0 LT T 50%% LES, BRKROMWEBEE (F2022-2024) A ke L7256
D 2036 FFOHABOTHNEIX 42 T o 0% FHIKMEIX 33 F~51FFy) THY B
FHEEER L LR D MRIT 99%., RAEHEEFERE L LR 5HEFRIT 100%TH D,

5| B 3@k

ESARRE « KT 2 - BB - BRI - (ERE(E 2= - R B - HAHTE - B ekt -
VR OE - IUAREE (2025) S0 7 AR O FRILUEE SR 2B S P SERE B S s E el
FRA-SA2025-BRP04-01.
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a) Mt 2 iFEEIC LG
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SRR e -

- B=0.8) - - - BETEELER MSY
— BRORIEE RAEEEEER - - - U_MSY
— vPA e ks

FRA-SA2026-AC015

SRR
(B=0.8)

RADEERE

MARE (BHRE)

FEE (Fh)
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MR 4-2.

2010

2020

T T O T T T T T
2030 2040 2000 2010 2020 2030 2040

2024) TUE LT 12858 ORI (F)
KREBITEE., SEENTIZS I 2 b —2 3 URERD 90%03 5 405 THIK . HIRE
3 OFERTROEIRTH S, BAROMOIEIRIT B EEEL, o — 5

MIE IR AVE B

SRR - THREL G T 7256 R L BURORIEE (F022-

TR R ERIROKER 2R, (U8 B O X O BARHR T K R

ApER MSY & IRIEEIS OO BMHR T FARE B E(ER 2 HERF 9~ 2 IR & 0K

% (Umsy) Zd, MESEEAIZTO

THAREL B ITIE 0.8 & =, 2025 A Difa s

EIXTH SN EIRE & BUROMEETE (F2022-2024) (2 X VRE LT,
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MRE 41 FEkoBMENBEE - [RAVEELEHER S FE 5 iR

a) FEEHLEMREZ BRI DR (%)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 100 46 10 46 48 47 44 42 40 39 30
0.9 100 54 16 76 87 88 87 86 86 85 73
0.8 100 63 24 95 98 98 98 98 98 98 90
0.7 100 71 32 99 100 100 100 100 100 100 96
0.6 100 77 41 100 100 100 100 100 100 100 98
0.5 100 84 50 100 100 100 100 100 100 100 99
0.4 190 100 89 57 100 100 100 100 100 100 100 100
0.3 100 92 66 100 100 100 100 100 100 100 100
0.2 100 95 73 100 100 100 100 100 100 100 100
0.1 100 97 79 100 100 100 100 100 100 100 100
0.0 100 98 84 100 100 100 100 100 100 100 100
BRI+ 100 82 48 100 100 100 100 100 100 100 99

b) RFVEEIAEMEZRZ RS HER (%)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 100 98 70 100 100 100 100 100 100 100 98
0.9 100 99 77 100 100 100 100 100 100 100 99
0.8 100 99 &3 100 100 100 100 100 100 100 100
0.7 100 100 87 100 100 100 100 100 100 100 100
0.6 100 100 91 100 100 100 100 100 100 100 100
0.5 100 100 94 100 100 100 100 100 100 100 100
0.4 1% 100 100 96 100 100 100 100 100 100 100 100
0.3 100 100 97 100 100 100 100 100 100 100 100
0.2 100 100 98 100 100 100 100 100 100 100 100
0.1 100 100 99 100 100 100 100 100 100 100 100
0.0 100 100 99 100 100 100 100 100 100 100 100
BUR DL 100 100 93 100 100 100 100 100 100 100 100

B Z 0.0~1.0 TEE LIGEDORR PR O/ RART, 2025 FOJREREITBLIROMREL

(F2022-2024) 76 TFHIEILD 3.7 Fhrb L, 2026 0 O IEE IR 2RI X 5 e b
L7z, D= OBUROIEMEE (F2022-F2024, B=0.52 ([ZAHY) T %2 GilT 7258 O
LU,
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MR 4-2. FRkoFEE AR (T )

2026 | 2027

HOR O
B % 0.0~1.0 CTEHE LHEORERTRIORRZRT, 2025 o EIIBUK O+
(F2022-2024) 75 PHIEILD 3.7 T Rl L, 2026 40 O i E BRRIRIC X D &
L7, D7 DBURO ML (F2022-F2024, B=0.52 ([ZAHY) T L il 7258 O
BHor LT,
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MRH 43, TEROFE)ER (T h)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 6.4 4.4 2.7 24 2.6 2.9 2.9 2.9 2.9 2.9 2.8
0.9 5.9 4.2 2.6 23 2.5 2.9 2.9 2.9 2.9 2.9 2.8
0.8 5.4 3.9 2.5 22 2.4 2.8 2.8 2.8 2.8 2.8 2.8
0.7 4.8 3.6 23 2.1 23 2.7 2.7 2.7 2.7 2.7 2.7
0.6 4.2 3.2 22 2.0 22 2.6 2.6 2.6 2.6 2.6 2.5
0.5 3.6 2.8 1.9 1.8 2.0 23 2.4 2.4 2.4 2.4 2.4
0.4 > 2.9 2.4 1.7 1.5 1.7 2.1 2.1 2.1 2.1 2.1 2.1
0.3 23 1.9 1.4 1.2 1.4 1.7 1.8 1.8 1.8 1.8 1.8
0.2 1.5 1.3 1.0 0.9 1.0 1.3 1.3 1.3 1.3 1.3 1.3
0.1 0.8 0.7 0.5 0.5 0.6 0.7 0.7 0.7 0.7 0.7 0.7
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
BRI+ 3.7 2.9 2.0 1.8 2.0 2.4 2.4 2.4 2.4 2.4 2.4

B % 0.0~1.0 TEHELGAEDOFERTROREEZRT, 2025 FOME EITBUR ORET

(F2022-2024) B PHIED 3.7 T R & L, 2026 40 o fEE BRI R X 5 L
L7z, WO OBIROELE (F2022-F2024, p=0.52 [2F8Y) THELE G 7250 Ofb
LR,
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HEEMS FERTFRDHESE

PR T HNTFERHRNT 7 b R43.312CTHEHE L7z, [k FRICBIT 2MARF, 28—k
%%w@2&&%8#%&@9#%%@é@f%6ﬂ5ﬁ\%;U%ﬁ7¢9ﬂmﬂ%é
o TEPILVEES T3 IR e B B (TR W TRESNZ Ay r— - XA T 1 >
7RG EHEE SN D BARNORD T (EAMIED 2025), FEETHICET Hif
FELRECF 1%, TaFn 7 (2025) A5 JEEEBIIE L O ABC HED O OHARFEE] (K
PERFSE - ZUBERERE 2025) 1ICB1T 5 1 REROEHMANC K S S B SN D EEZ Hv iz, fF
KT T 2 EOMmEREMICIE, Fiko MEREMEES IR 2B E k) 12
TRESINT-FHEBHEEERZROHEEICHWZEZ AW EARNIED 2025), Zubix
BAERRERTLS, S 7 (2025) FEOEFFHMHIZKSETH DL (HHiEER 5-1),

BEREE O THNT 2 A — M ET AV ORTEFE Z A2, FTHICIEiiEI X 2800 %
BT DB RN T JRAHIBR AR RE S Ol ISR BB BN IZ OV T O AR EZIT 9,
Z 2 CHMEFHREIZ AR — METOVERR, BERAFIE L, RERLE COBFES (W F T
=TIH, IXH=T30H) IZOWTERHRECHRE (WX T=BLOT I 2, M=0.2;
AL, Ma=0.35, 1Ll 1996) DfEA Tz,

XU A H = AARYEREE A VEECCIE, METIE 11 H. T 12 B X OV 13 B AT
KB TH D, MED 10 HHILL T E2 T Lo & LT, KGRI SIMEK DRI 3 Z > T
WD (IRFZED> 2011, (LR - BTG 2013), fiE-> T, FREERTRIOBRITIL 8 #in LA DIRIEL T

DRBEUTOXIICEE LT,

G = aS;(x — Fcurrent) €))

2T, GRS TR, x IXRR TR CHlE A 2 M0 F ., Feurrent (TBUR O Jfs&)E
() TH D, 2R — FETIVOEBRIILEESLTIC L DBHERE EN TV D, (- T,
BUR D 2 fkfe 3~ DR 0 RESE T OHRUC K DR PRI RO S0 7 AR A L2,
—J5, WEEEFHANCE S SR F 2832548, FEOENICL > TRAELRIR
BT ROMEH A ZBETHANEND D, 2 CTHEITRER A G A, RO WTE
Ko (1=1), SAT=ZONWTHAH=D (1=2), THhaizonwTrura (1=3) OFIZZ
NENHIT D EE LTz, 5> THEDOTIRO F ISR 2 BINEKE S 27 AbEs 2 &
TEROIICHBREND, 22T, B o THRO FE & AESHHFANCES S FHEO
L DB TH Y, ik TMERREAEES TR 2 e B S E k) IS TIRES
NT-ME L FIKE, 0=0.4 %@ H L7~

8 fits LA 0D 1 8 et S8k 00 AR BMEA D BITHE R TR CIRtiERE & & IR D F KIS T 5 1 4Ry
DI TR RIAEND,

Gsyic=1 = aSj=1(F, — Feurrent), s =1,2; 9<i<11 )
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M2 XA = (c=1,2) BLOI3EI AH= (c=2) 2N\ TIL, HH H=0D F %t
BT 5 VS OB S RIAENS, ZHITERIC Lo TH &0 =L I XH =054
HHL, BAEC Lo CGREECRRAENS D THD,

Gs=1y,ic = aSj=2(F, — Fcurrent), ¢ = 1,2;i = 12,13 3)

WET 71 (ec=2) IZ2oWTh, WD FAEIC ST 2 1 FFoOREFXENRIAEND, 22
T, MEOF OFEIRE S =1 THA, ThHaltr/oadDSHIIZEICEEL TR, Tha

T AW TR S 2, P ORBIE TN RIAEND,
Gs=2.y,i=11,c=2 = a51=3(Fy - Fcurrent) = a(Fy - Fcurrent) @)
B @)~ @) DRBECHREE AWT, BHOBEREZIZLTo®mY ZRHESND,

HERE 9~10 fin -
1n(Ns,y,i,v:=1) = ln(Ns,y—l,i—l,c=1) + ln(ns,i—l,c=1) - Gs,y—l,i,c:l: s=1,2;i=9,10 (5)

M 11~12 ERR
IN(Ns=1,y,ic=1) = IN(Nsz1y-1i-1,c=1) + IN(Ms=ri-16=1) + (L = P) = Gsm1y_1c=1, § = 11,12
(6)
T 11~12 i X A =
In(Ngo1y,ic=2) = IN(Ng=1y—1,i—1,c=1) ¥ IN(Ms=1i-1,6=1) + @) = Gsory-1ic=1, i = 11,12 (7)

HE13 I XA = -
ln(Ns=1,y,i=13,c=2) = ln(Ns=1,y—1,i=12,c=1) + 1n(’75=1,i=12,c=1) = Gs=1y-1,ic=1 — Fs=1y-1,i=12,c=1
®)
HE12~13 s 0 2 T = :

lrl(Ns=1,y,i,c=3) =In (Ns=1,y—1,i,c=27]s=1,i,c=2exp(_Gs=1,y—1,i,c=2 - Fs:l,y—l,i,c:Z) +

stl,y—l,i,c:3775:1,i,c:3exp(_Fszl,y—l,i,c:3))J [ = 12! 13 (9)

W11 T =

ln(Ns:Z,y,izll,c:Z) = ln(Ns:Z,y—l,izlo,czl) + 1“(’75:2,y—1,i:10,c:1) — Gs=2y-1,i=10,c=1 (10)
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HE 11 7 =2 =
ln(stz,y_i:11,c=3)

=In (stz,y—1,i=11,c=2775=2,i=11,c=29Xp(_Gszz,y—1,i=11,c=2)

+ Ns=2,y—1,i=11,c=37]s=2,i=11,c=3eXp(_Fs=2,y—1,i=11,c=3))
(11)
£ 5)~(11) 12X > THLNZIEHBH AR S OIS BB R & LT D@ Y i
BRI S OBREZFE LT, h X V=B I OMOE =R — NETVEEE, ThE
W12 H 11 HE L, AE T =TITREEE TIZOE HDDOBEAREC 2 HIAALT, £1-, =2

F— NEFILTCHEZIARINZE Do T2 I AH =IO TIL. ko o & E
Hol=d, 2 ADOWERZGE L, HEHBHAEESNS 3 A0 BERE T E RIAALT,

REIXT=":

3
Bs=1,y,i=12,c=1,2 = (Ns=1,y,i=12,c=2 + Ns:l,y,i=12,c=1)exp (_ EM1) Ws—1i=12,c=12 (12)

12 7 2 77 = Bg—1,y,i=13,c=3 = Ns=1,y,i=12,c=3€XD (__Mz) s=1,i=12,c=3 (13)
13 I AH = Bs—1y,i=13,c=2 = Ns=1,y,i=13,c=26XP (__M1) s=1,i=13,c=2 (14)
13l 2 77 = Bg—1,y,i=12,c=3 = Ns=1,,i=13,c=3€XD (__Mz) s=1,i=13,c=3 (15)
WE1L B2 v =t Boopyimq1,023 = Nszpyiz11,c=3Ws=2,i=11,c=3 (16)

BT wo 1 3R EZ R L, HIEAL AT THEE S e limhll O HlER & X AT =« B 2T
=R O HE —AREBR O, LLFO L) fEZ RO,

126X AH = (Werim12e=12) 13738 DHE T = (Weiim12e-3) : 403 g
BRI AT = (Wetimi302) : 7282, X T = (Werimi3e=3) : 799 g

Fo, HE1T 7 23 (Weisies) [COWTHREEBRICEAZ RS, 177g & LT,

A (13)~07) | iof*@t%ﬁiBLO%T FTNZENLL T O Y BEED FAEIC
Vg LT, e, BTN Y AEPIZIIT S FETMED FETH Y | AiEFHEICE 7%
W HIEEIN A D F BT B ORI T%’)M@Ffﬁ x5S #HWTCH &I L7 ME
L7,

FS,le = Fyss,i,c (18)

Cs,y,i,c = Bs,y,i,c (1 - exp(_Fs,,y,i,c)) (19)
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5| FAX Ak

IKPERFSE « ZUEHERE (2025) 50 7(2025) AFREEIERE FEHIHIE LTV ABC BIED T2 D HAR
fR&F. FRA-SA2024-ABCWG02-01, /KPFERFSE - ZE A%, Rk, 23pp.

EIRREAM = AL RS2 (2025) 50 7(2025) 4FJE  HAEPERIROHEE - & B HEME 15 -
PR PR 2 2 b— 3 BT B Hifff 2 — b. FRA-SA-2024-ABCWG02-04, 7K FEASF
90 - BUEHERE, BRIk, 14pp.

Ve RS « KT 2 - A)IAESE - NERRIT - Fei(5 2 - A B - HAHTRE T - BKE Rt -
R OE - IUARETR (2025) B 7 AR O S PR UEE S BT 2 AR B SR E R
FRA-SA2025-BRP04-01.

gy 9% - USRI (2013) REMMFEICBIT DIERMIC LD AV A T=REREE Y Y —
AB R DEFRER. KEHN, 5, 141-149.

g 5 - BB - BRIEFRE (2011) SESFIHAICH T 2 IERMBIC L D XU A H=KHT =
DOAMEEE VY — A EHOEFRSE. HIKEE, 77,372-380.

MRF 5-1. FERTHONT A —H

" B Fmsy F2022-2024  “FHKE BT
i (1) (1 2) (1£3) (g) PR
12 {27 = 0.091 0.035 0.018 373 0.35
12 i 7y 277 = 1.867 0.713 0.372 403 0.20
13 {2 A = 0.134 0.051 0.027 728 0.35
13 2 577 = 1.284 0.290 0.256 799 0.20
M m= 0.96 0.382 0.199 177 0.20

1 A 7 G RET T 0 F2022-2024 OB RO M,

W20 A 7 AR OB B A S 2 B3 2 R R i B R CHEE S L7z Fmsy (D F)
(2 F2022-2024 OBRBOYELEZ HNT H T2 b D,

13 A 7 R T F2022-2024 OEIR RO P,
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HREMG6 RBIE/NTA—F LFMERDOBME

MRF 6-1. FAEERRKD AT A=

FRA PEBEAR A B biE | B 2HHE a b S.D. P

ol — AT A7 | B
i i
a B E CORAERROME (Rkg), b IZFNAL 2 28AR (F2), SDI

MADITESEDRE S &b b TIHEE GHEBIEEDIEERAE) . pldH CHBKRKTH
}Z)o

H 17.72 1490 0.199 0.677

R 6-2. EHILMEME L MSY

HH il G
. FARAE PR MEIA R, e RFFoe/EPE R MSY 2381428
SBtarget 55 2.6 Thv .
fa & (SBmsy)
L FR S A BRALHEE 22, MSY D 60%D I B35 HiL 5 Bl
SBlimit 52 1.5 Fh~ .
# (SB0.6msy)
. AR KMEZR, MSY O 10%D a1 &35 5105 Bl &
SBban % 0.2 Thv
(SBO.1msy)
SBmsy Z#EFF o1&+
Fmsy
(1) =(0.38)
%SPR 17.6% Fmsy {ZXF& 3 5%SPR
MSY 2.9 Thv B Ko b
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e 6-3. HTEOB A L RET
HH & B!
SB2024 6.9 The | 2024 FED B A&
2024 FOMET (ELRELF)
F2024 (12 3 AH = 12 W ZH = 13 WS A T = 13 2= M)
=(0.012, 0.230, 0.018, 0.172, 0.134)
U2024 9.5% 2024 FEDVEES
%SPR (F2024) 43.8% 2024 £ D%SPR
%SPR (F2022-2024) 35.5% LR (2022~2024 ) O IZ% ST 5 %SPR*
EHIEEER L O
SB2024/ SBmsy 564 T KFioe A PE A FEBL T 5 Bl & (SBmsy., HIZE
(SBtarget 22 ' HLEEVEER) (2975 2024 AEO BB
SBtarget ZiffEfi 9 2L (Fmsy) IZ%9% 2024 4
F2024/ Fmsy 0.35 .
DIIEIED L
HAaEDKE MSY #FEH 3 5KkHEE FFD
TS D K U SBmsy ZHEFF§ Ak EE LAl
HagEoOHE)nH N
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2026 FOFL A E (TREHME) 31 The
2026 4ED e

o 90% BLR DI

e . . 2026 D
HH i T PXH] PRy = N

T fiE IEERIE (%)
(TFh) (F/F2022-2024)

(Fh>)
B=1.0 6.4 52-77 1.92 34
B=0.9 59 48 — 7.1 1.72 32
B=0.8 5.4 44 - 6.5 1.53 29
B=0.7 4.8 39 - 58 1.34 26
B=0.6 4.2 34 - 5.1 1.15 23
B=0.5 3.6 29 — 43 0.96 20
p=0.4 2.9 24 - 36 0.77 16
p=0.3 23 1.8 — 2.8 0.57 13
B=0.2 1.5 12 -19 0.38 9
B=0.1 0.8 06 —1 0.19 5
p=0.0 0 0 -0 0 0

F2022-2024 3.7 3-45 1.00 43
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EZEL WD ARMEEMNE  MAE, 2R —MET VDT A—LHEE

2(136 FED 90% k2036 %cz%ﬁ,ﬁa%rﬁuT@

HH ﬁ@% - B A ERDRERE (%)
TR fiE (Fro) SBtarget | SBlimit SBban

(Fh>) 2 22 %=
B=1.0 2.4 1.7-2.9 30 98 100
p=0.9 2.7 20-32 73 99 100
$=0.8 3.0 23-35 90 100 100
$=0.7 3.4 2.7-4.0 96 100 100
6=0.6 3.8 3.0-4.6 98 100 100
B=0.5 43 34-53 99 100 100
B=0.4 4.8 38-6.2 100 100 100
$=0.3 5.4 42-173 100 100 100
8=0.2 6.1 4.6-8.6 100 100 100
B=0.1 6.9 5.1-10.4 100 100 100
8=0.0 7.8 5.6-12.6 100 100 100
F2022-2004 42 33-5.1 99 100 100
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HREMT7 FIREEEEEFORERDRZR

(1) FHEZEY & KRR

1) A DR

ABRHETIEAR 2 4 4 H OWFeHBI s 8 BUEYE(E & IS BB MR - GRS
Too 247 AOBRFEERTFIERGFTS CTEHEFRIZCOWTHEmN 2 SNk, 52
- HB IV 10 HOBREMH ST 2 MFIa CEBEG R dEmsh, B34 3 A
ICEBE SN, MSY ICE S EHITAT 347 AD RSz, ZIVE TICARRREZ X
HL U CHfE SN ERER, BIFRFHICREET 2RI OV THIER 7-1 IZRY &9
77

2) BIREHAATEHIEES 53T A =4

B3 HE3 HIChEES N TEJEEBAHICBET 2Mata) TR D Hiv, KEBUR
Fikn) 2R TEREHEEARGENED bile, FGEFD BARE AR, RAE LY
i, ZEjoKE, FHRELREL B 722 SIRMEARIZD (2024) OAfEEE 3 BRIz,

3) RiIREEILEER RO R E 2k H
B 6 F 4 H OKEBURFEHESIZBWT, O 5 FEFHMEIZ T 555 6 £ ABC 28
[HMSY (3.7 Fhy) ZRE<SHBADZ LA, B 6 FiHD TAC % MSY /KU L5
5HZEITOWTIRE SNz, B 6 EEFMIC W T b [FEE ORI kG LT-728 . &F
74 4 H OKEBIRFHRDIZIB O TH 7 HE TAC 2 MSY KL T2 REN R ST,
F A, REIROMAGERAEIIC D723 2 EE R TEAE L LT, AfEkickiT 5 X
T A H=OMARBEEDS B AUGEEEIZ I T D KRR O KIC L 5 AR K&
B EZ T CERLIERALR 505D (EARIE)N 2024, &R 15),

4) BIRFEAMRL D28 B A
H A PRILYEE O E LA O B IRFIZ W AT o 7o B HE SUILL FO#E Y Th 5,

@ b —LERARE RIS < HilgH RO oM FEOB R (A 7 E)
AR D =7 — b 7V 3 S iR LI AL, A5 6 AREERTA £ T A
BARARD FEFL A DWW T, R FEORGE Z B WIRG ERMET V2T 5
ZLTHMRLTEL, B 7 FEFETIX, RZERIIEIO S E B LA L EE L2
R RIS < IBAIE# /04 &7 /L (Relaxed exponential growth gaussian mixture model)
ERRUCEHE L, ThEzBH L, RETAVOEMIC L > TREEXIZ LD 11~13
WW%@%@W%\%@fﬁL F U SR 7R FTRE & Ze o T2,

® ak—FEFALOLRE (B 7 EE)
AR T b v — VA F T D i pk 2B B R L R 2 o B e EfEIC S < ak
— N BT LY | B O ARREFEM 2 U s e 2T o CE 2, — ., BEfFD =
A= MET N TITREOEEBEIEL TR TE TOWRWARERH D . SF 7
R, ak— NETAEER Lz, ERTOTT /VITBRIR A (6 H) Zfis s Lotk
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TholeDIZxt L, &B LI2E7 L CrRiiBsaR R (11 H) s s LiRiEZEH
P& L 2o TWnD, BHEIZE ST, EROET AV TEHITRMICEENR P oTZI X
A= THhaoRE - BRSO . HERTO T T LTI ITIRD - 7= U O BB %
(FEFRR) NI VBLERNREL 25T,

@ FERTHNCIIT DRIEFIEDOER (B 7 FL)
B 6 FEE TOEPFFHMIC BV TR T O F XS8RI (X X H = 7 & 7= - #ff)
WZERE LT8R 7 R I 2 2 iiigsminl (12 A=, 12#h %
=, BEIAT=, BlhrT= ) THETHZ L& LT, £/, fFROEE
TR ZRET DI85 a I2OW T, R/ERIT 0.5 ERE L TV (BUROIBIEE & fFk T
R OIIEE D 725312 0.5 Z 3 UT SR TR A IR T RO 5 EARE) 23, M 74
FEE CIIi EBIGICB T D ES OIRESE TR O B M A, a=0.4 & L7z,

5) 7L Ea—

IKPEWFZE - ZBOEHEMEClE, BRI 2 MR B AR T D720, TORY:
FIZ LISV CTEMNIN O HEMRICHEMT 287 L Ea—D 7 n 2245 2 (2020)
JEMBEAL TV D, ARBECOWTIE, 44 11 A 8~11 HICKEDOHEMFEIZ LS L
Pa—%, HF44E11 H 16~17 BICENOEMFICL S L E2—45%)7-, LE2—D
TS T v ETaA S TW I HEEFELSR v, (https://www.fra.affrc.
go.jp/shigen_hyoka/peer review/index.html)

(2) AEEERFHOBEROLE

AEE B2 2 O 725 F0 2 (2020) AFEE B4 F0 6 (2024) AR CO & JEHM A
REig Le (WiE# 7-2) AR T, FHlY FRs L OEEO AL ST, ke
— VRIS < EniEmBBLI A L 0 BISRICHN L7 i % 5 2 TR PRI Z 1T - T&
Too TAULD DOINAEITFHI Y D 1~3 FL OB EIT KB S i, ZFE LRk PRI RIS
FHLTE L, —FH, BEOMAROHEEFTIEIZ DN TIL 2021 FIZERZ{To72729, i
B CHEOEMBIZIZ O DENH LD, £z, Ak OEEE FHANZIE-S < FEIX, 2020 4
LIBRBLIR DML X 0 & ESUVMES DT e, BUIROEEIE X D b EWVMEZHRET D2 &
2 & > TREROMADRIEF T RIZESWE T, TR THOARHEEIEIC SRR -T2 B
bihvd,

(3) F&&H

AUHE TIX, ITEOHEIZ L > TRI A H =D MBI HFERE DAL TWDH Z &
DRBE Tz, BHOT =X SN THESNIZA v r— « A7 ¢ v 7 BIFHAFEBIRIT
MREAENTEZY v =XV AlCe ICBWTENLTEY . LR oM snz
MADZT o F AL AT D (EARBIED 2025), & 7 FEOGFEMIZH VTN
FCHEM SN TCELEERMEFE LOBES OV orhBtkES N, E7 L Ea—
BT HHEMICLH DL I, SHRHILEDROONDHABEINTWND, ZOHFTHE
SERICH Y MHT e R X FREICOW TR R EBF 8 I LT,
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5| FA 3k

Pe AR - F)I 96 - F)IACSE - NI - (M5 2 - A AL - BRI gk - SFR 5 (2024)
BHS5 (2023) FEFER T A = HAUEREE A MR OGN, KEEMIE - 2B, 1-
38. FRA-SA2024-ACO015. https://abchan.fra.go.jp/

Ve AR - KT 2 - BIARSE - BRI - ER(E 2 - ﬁ&mém - FEMTREAT - BKE gk, -
R - UAKRES (2025) SR 7 RO S EEEMEE SR S PR R A A B
FRA-SA2025-BRP04-01.

WRZ 7-1. ASREEE IR 2 B0 & < @A DR

£A EIR AT 2 60 < 2 72
2020 47 | EIREEL B ARSEICRE DT SERE B i
4 H https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html
BAEPERMRORBE ., B I E LIS B BRI DR ZE | TR T HIORRE!
2020 4 | EIRE G EHIB T OGRS (RUAT = H KRR FEARE, B AYE R EEBE
8 H | W KA ERRAE, 565 1 (1))
https://www.jfa.maff.go.jp/j/study/kanri/231027 _10.html
2020 4 | AFN 2(2020) FEERD A H = (H AR EE) GG 2
9H https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html
2020 4 | EIE BT EHI BT oM (RUAT = A AVEREE A Vg, B AMEREE B 18
10 3| 8, ACPRRAEH R, 55 2 1))

2020 4=
11 A
2020 £F | BIRE P SN OMETS (XUAN = H AU REE A M. A AERRE B 1

12 3| S RO R I [ B D I I o AR RO K~k
2021 4 | EIE BT RN BT OGS (RUAT = A AVEREE A Bk, R AYEREE B 1
3| OREEEAEERSR I, 26 3 [AD)
2021 4F | A5A0 3(2021) R PERT A 77 = (H AHER ) B IR 25
9 A https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html
2022 4
11 A
2022 4 | AF0 4(2022) SRRV AT = (H AR EE) GG 2 5
9 A https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html
2023 4F | AF0 5(2023) FEEERD A H = (HAYERRE) GG 2 55
9 A https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html
2024 £F | AFN 6(2024) FEEERT A H = (H AR EE) GG 25
9 H https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html

RUA T =GV BT DI IERE B = 5% (web 223%)

72—
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MR 7-2. HFFOFMFEERN OB AR, BRE, AR
a) BlifE (T hy)
FEAGAREE /AR 2019 4F | 2020 4F | 2021 4 | 2022 4% | 2023 4F | 2024 4
MSY BERF (2019 7)) 3.7 3.0 2.7 3.6 3.7 3.6
2020 4F A 4.1 3.5 2.9 3.1 4.8 3.8
2021 4B REAfh 4.0 3.4 2.9 2.9 3.9 4.4
2022 4F FE AT 4.0 3.4 2.8 3.1 4.0 5.1
2023 4 EE AT 4.0 3.4 2.8 3.0 4.4 6.3
2024 4F B AT 4.0 33 2.7 2.9 4.2 6.2
b) &F&E (T )
FEAG AR /AR 2019 4F | 2020 4F | 2021 4 | 2022 4% | 2023 4F | 2024 4
MSY FERF (2019 L) 20.9 16.6 15.1 18.1 19.7 19.4
2020 4 EE AT 21.1 18.7 16.2 15.9 23.3 15.2
2021 4F B EEAT 20.9 18.1 14.4 15.4 13.6 11.8
2022 47 FE AT 20.7 17.9 14.0 14.5 19.9 26.0
2023 4FFE AT 20.5 17.8 13.9 14.3 19.2 30.9
2024 4F BEEEAT 20.2 17.6 13.7 14.0 17.8 27.0

B & 08 & LIHGEDIIML T ) AITHES Rk TRIFR 27T, FEETRIRIRITAE R
TaRL, ZRLSOHEEE - FFHEIZIKAER TR L,



MiR#E7-2. (r¥)

¢ MAR%K (B75R)

XTAH=—BRERE A EE-63 -

FRA-SA2026-AC015

FEAGAREE /AR 2019 4F | 2020 4F | 2021 4 | 2022 4% | 2023 4F | 2024 4
MSY BERF (2019 ) 13.4 14.1 21.1 21.2 19.4 17.8
2020 4F A 14.4 17.8 31.8 19.7 12.9
2021 4F B AT 15.8 24.6 19.2 11.8
2022 4F FE AT 24.4 32.4 23.4
2023 4F L 39.5 54.0
2024 4F B AT 45.5
d) R (T )
FEAG AR /AR 2019 4F | 2020 4F | 2021 4 | 2022 4% | 2023 4F | 2024 4
MSY FERF (2019 L) 2.8 2.8 3.1 3.1 3.4 3.7
2020 4F B EEAT 2.7 2.7 3.2 2.8 3.6 3.6
2021 4F B ETAT 2.5 2.2 1.7 2.8 3.1 3.7
2022 47 FE AT 2.5 2.2 1.9 1.8 3.4 4.2
2023 4FFE AT 2.5 2.2 1.9 2.0 23 5.1
2024 4F BEEEAT 2.5 22 1.9 2.0 2.0 33

B & 08 & LIHGBEDIIMEL T ) AITHES Rk TRIFRZTR T, FEETRIRIRITAE R
TR L, TRLSOHEEM - FEHMEIZIK G R TR LT
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HEEM 8 SERERFAISHRENERE

LAEFE LIRS BT D AREFFEMIC W TR Ml R EFEZ L TO X O I L7 (i
B 8-1),
(1) [ HER s 25
AR OB PREFHE CILOIWE H 2 W I -840 5 — 12 35 < i /iR 12 X - Tl
SRR ZHEE L T\ 5, BED L 2 AR (s —) . BEUR - 5T
(GITE) 31T 2t S008I HE E I A Mg B K > TRMRICH EEX L TEA L Tn
DM, ABRUEEER 2R — NET AR E B D EELE A ITITERN AL E T D18
HIE - GRS DR OBEANLE E LV, £72. WHINMFEEICH
WThH, BURTHWTW 2 BIWHE TN AR BN LE S RIS O 2 X - TifE
BEOBK « BN EHEENRAET D AREN DD, (o T, SRIIT—FDOEKEL L
(IR G IERMIC K DI REIC OV T O IETT D 0ENR D 5,

(2) akr—krETIV

BT HEEFEICE N TCaR— M ETAZEH L, LVBRECHL-ERE - Bl
BLOVIETES T A —ZHEENATREIC 2572, —FH T, BRO 3R — M ET /LTIl
ENDBEE T —H LICIREI TR - AFRE - REDRELRET 22 LN HONhOKRE
IAREZEWTE Y EIFRHERE om Bz mid T k0 R ERREEIREE T L OB
HENRROBND, o, BURO AR — M ET A TEI AT =000 F T =~DBEBRENR
1 EE 725 TWAR, ZHFEEBEHA L TV D 12~13 Eilcxtd 2 b o — LD ERES)
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HEEM 10 HEFO—LEOIBRIZHT S2EHREDEDENIZDONT

HARW AT A =% KAEFREIT, 2014 FFE THMHA (499 F2) 128D, NT-4 8%
& b r—ui8 (IBME) Z2HWTIThitTE 7223, 2015 4E0 HIX NI (358 ho) %
FTp 350 N7 T ADOPEMIZE o TH B RBIBIEEN FTEEZ:, /ML NOB-81 I35 i
Fe—/Lf8 CEE) Z2HL WD, FiEE IBNOBREDROENE I ST T 5720,
2014 35 LT 2015 FI2HME & 1B L 2 TiE 21T - 7=,

AFATAAAS I, 2014 45 & 2015 4200 9 A FAIZ, BRIGE S VP OWER O 16 fiE S TIThh
72,2014 A1 IHME CIHAE 2 9206 L 7=, ABE L CHilo st L, 5l & et & Ji4 2 3806 L 7=,
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BaHOTENERR (v i oERBEICHT S (y+1) 4 (i+1) Ho&FRERD
Eb) ZEFE L. B TR M T AL 2004~2014 £ £ TOBBRITHT HHHEICET LT
2015 EDEBEBRDENZ KD T- (IR 10-1 DFRAL), 7 #B L O 8 lHOEB R 2014 4£
FTIZXF L 2015 A2 24 046, 0.65 [ZIKTFLTEY, T /ML DHEEME LTV ME
Thol, —HTIRBLUI0 B TIZENEI 096, 1.04 THV | T VI L HHEERE &
Hipo Tz, I~ EIZOWTIEERED b a— VllEOMEIZIE S &R’ d 53, 1 Rtk
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Z D%, 2016 F-O hr— LA E TIZ, Hifdz ZERIEEICB O TREMICRMET 5729
DI =T HLEEORFBLOMENK T Lz, Lz > T, 2017 4D b r— Ll
F=ANG, FHEOBRENREMET DI L E L, ZOKE, 9 ElZ oW T THEED
FEROMY | BT D HREOBREDROLHRIT 0.6 & Lz, 10 EIZOWTIE, FAT#H
EORERTIIKEMN 0.6 THDH—F, TOMIT 1 THHZ & (HHEK 10-1), F7= 2017
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HEEM 11 BRBABHRICETAXTVAHZREESR

AAYE AVERICHK T 5 AU A To0ifERE 2 £ Lo (FEE 11-1),

A VHEOWEEIZIIT 5 1960 418 & 1970 XD B — 27 ORI X IE Y D EaFRHILAIZ 2
LR HBIVTI Y . BEED D Eifd5 Td o o FRIE 580 TIE, 1960 FFAETICE o7
KD & T=DFEMET L, ZHE TP RIEI N T2/ NI 2 7=
R =DEIEN 1970 T T EH L (BIE 1974), Z O 86HH ~DUEAFE D L5
NH, 1970 O — 7 KFIZIX 1960 L 0 S EPFUREN B L W LB 2 b5,

51 Rk
RIEHE (1974) BARMEO XU A 77 =R, KENTE#EE, 26, H AKEG I IRE T =, BT
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MR 11-1. AR AWEICBIT S XU A TR (L)

A AR A S i ] AR A MR st ]

¥ (FEF4F) (fII4E) (JEE4F) ¥ (JEE4F) (I14E) (JEE4F)
1954 8,573 1976 4,308 3,091 9
1955 8,501 1977 4,619 3,162 144
1956 7,721 1978 4,367 3,158 228
1957 9,079 1979 4,424 3,185 155
1958 10,274 1980 4,035 2,911 193
1959 10,039 1981 4,187 2,813 125
1960 12,468 1982 3,529 2,329 73
1961 12,041 1983 3,577 2,307 183
1962 13,841 1984 3,015 1,885 6
1963 14,568 1985 2,932 1,361 14
1964 14,600 1986 2,591 1,278 9
1965 10,228 271 1987 2,096 1,334 4
1966 9,641 403 1988 1,929 1,131 10
1967 9,275 756 1989 1,863 1,081 3
1968 10,811 435 1990 1,806 1,044 3
1969 11,194 253 1991 1,691 903 2
1970 14,234 11,265 247 1992 1,621 935 11
1971 12,172 10,834 494 1993 1,880 1,215 94
1972 12,056 7,980 132 1994 2,424 1,424 98
1973 8,205 5,689 355 1995 2,490 1,541 79
1974 6,434 4,024 340 1996 2,631 1,602 133

1975 4,767 3,378 100 1997 2,938 1,959 815
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mEFE 11-1. (Fix)

AV AVMERME EE AMBRAR A VSR B

(J&4) () (&) ¥ (J&4F) (i 4) (J&4F)

1998 3,282 2,418 459 2020 2,318 1,695 1,729

1999 3,415 2,730 1,134 2021 1,945 1,349 1,974

2000 3,521 2,471 756 2022 1,933 1,371 1,932

2001 3,501 2,513 1,001 2023 2,057 1,327 2,068

2002 3,735 2,890 896 2024 2,103 1,477 2,363
2003 4,155 3,131 1,889
2004 4,698 3,600 2,605
2005 4,120 3,402 3,240
2006 4,841 3,711 4,062
2007 4,978 3,891 4,817
2008 4,434 3,171 3,019
2009 3,913 2,959 2,372
2010 4,058 3,057 2,606
2011 3,810 3,016 2,567
2012 3,822 2,825 2,317
2013 3,550 2,488 1,868
2014 3,271 2,439 2,411
2015 3,123 2,284 1,917
2016 2,996 2,263 1,570
2017 2,774 2,126 1,869
2018 3,213 2,223 2,184

2019 2,386 1,889 2,136
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HEREM 12 RRXZRELEESERDTETIVICK S E A AR E F X

AYER O EPEFHMIZ 31T 5 b — VIR H-D < fhin ) plc 2 B B 1 8L R 22 25 oD #E 2 F 1%
[ZOWT, BLFICHAT 2, LR IHEEOME 2w 2 M 12-1 I Lz, e —/Lif
B (WHREEE9) TiX, ERBOMERERE T —% (gl X ORAEE) B"E6Nhb, i
HIZHOWT, RN L ORZERIP) 22l « BB PR OIX S > X 2B E L2k
BERDHET NV Th HEMREESIEH DA ET /L (Relaxed Exponential Growth Gaussian
mixture model: REG2 E7 /L) 2 Cidd5H 2 & T, BB Rl B BE B D EREE(E (AL %
HEE U7z, SRS E WM O3 2 & CHEIEICHIE L7-D b, B & /INEX KR
TRILINDEEZMOT, BRI A BERIE B 2 SR D 7o, ABHASEE BE & vk
2R CEHOBIHEBRZHE LT-OL, T EHEN L TRk 2R O s 5 2B M5 E
R AR,

- REG2 =5 /v

b — VA IS D < B AR Ol BB BEBIE AU VW 72 REG2 B 7 /VIZ DWW TR
WZHT %, RET LTI, WHIBIEE IR 2 REZ2 I (GRRI - I E/ N X B])
BELOBICSE D EBERE - HREEZZE L RS FEREXEHE LT,

ln(.us,y,a, i,m) = ln(a') + ﬂln(t) + Wy it + As,a,i,m (1)

ZIZT, a BEOBIXHEAMEIE DO XD A B =DIEBERARRERDRT A =2 o [THF
ZEMNE, A BB R TH D, RXT A—HF s, y, a, i, mTTNEI, WERE, A HEER,
Wi, AR A 2T,

REZE NI, IBFRRR S 2 2 A B E RO & U CUBEM O BRI 2 B8 Lz 2 BES O
TURLNT A —IICL o TREILEE, 22T, BET 2R — MIVA XN EX v bO
BN, BHIRERICEET DRESREPEL L T &2 b, lERICx3 2 6
HB RIS L5 B D 72855 1346 » CEAEHNCE T D LRETE D, 7t X yHF il
yHLAE il (= y Fi-16) 3IMET2aR8—FTHY ., yERRUICBWTHE X i f & i+l
e LTHE LIRS 2R L T D, Zhva, illa i icEE L TE XA,
ERNDTFRIESND i HE O OZES bERICELT 2B 65, 20 il
BT 2ERD O OZESOEE TERFE CHBEOER OKIEREE - fERERE - fET) %
GHEBET L L RIAENDT-O, BErar ha—$55 2 A0 4 — 27 3R c
T HELINTA—FERELT,

1n(“’s,y+2,a,i) - ln((J‘)s,y+1,a,i) = ln((‘l)s,y+1,a,i) - ln(ws,y,a,i) + gw,s,y,a,i (2)
Ew,s,y.a,i ~MVN (0' z:ou,s,i) (3)

ZIT L F2BEESDT A LT =2 a3y bu— L HERAEDIT] o DML
5 ZEBEIERDROILSEATIITH L,
E7z, BRI OV TG RIBRIC BRI E RN ZET 2 LE L, BLFO L H7en
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VAT 4 v 7 RERE LT,

1
Dsyai = “

1+e (—Ks(i—Ps,y,a))

2T, p IR ORARTH D . TIRIT k. S0%REERHIL p THEIHEND, /T A—
Z p IOV TIIRER ORI R R, HHRRE CHEET 5 2BESOT X LT 4 —
7 BARE LTz,

1n(ps,y+2,a) - 1n(a)ps,y+1,a) = 11'1(ps,y+1,a) - ln(ps,y,a) + Sp,s,y,a' (5)
€p.5y,a~MVN(0,2, ) (6)

T LT 2BEESDT A LT F— 7 e ay ha— LT DR E DT g, 13 E D
B & IEHAT OIS BATIITH 5,

EF (1)~ (6) ITL o TRBE SN D FEHHIE - BB L0 | BEERS A UE L
T RERRBUILL Ty &7 5,

(W) = Bie (mee(n(CW ) In(syam ), 02,) 6 (Mis 1, Poyac) ) (7)
[ (ln(CVVj); ln(ﬂs,y,a, i,m)J O-i%m) = Normal(ln(CW}-); ln(.us,y,a, i,m)' aiz.m) (8)
®(M;; 1, psyqi) = Binomial(M;; 1, psya;) )

BB O ENIRG DN FRMERP R E 2D L9, LTOBYHEETE 5,

mpf (In(CWiks y,amnOmh) (10)
K. 7Tkf(ln(CWi):ﬂs,y,a,m,h»Urzn,k)

Instar, = arg,max

LEDETNVE, WEHENT Y 7§ stan Z HWTHEZE L, £4 A Xk (Automatic
Differentiation Variational Inference, ADVI) (2 LV /RT A—XZHEEZITHoT-, 2B, EEDOE
A Ex (10) &AW, ERBNCHEE Sz iniih AR o 2 8 JBERER IR L 5
Z & T, iR AR A HEE LTz,

ADVI IZ XV BUfF L7285 3T A —% 4,000 ¥ 7 /L OFRARIZHE, =Bl IR E ]
WX RO g, sl A AR B2 RO 72, DT OREFEIZB W
TH FIEMHEROET VEITEREL LSHFHRLTBY (A 12-2, 12-3), F 7ol ErE
ZICBBEERRY PR ONR -T2 Z &0 D (R 12-4, 12-5). BT /MITKE 2 BEIT
N EEZ LI,
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HREM 13 HFEAEMEREEEZAV1RE{ CPUE DEHAE

HEERAFIEH CTdH D CPUE DO ETREDME L2 REREE DL, A Z L O0HDE
WO DR D S, RFZE R B A RO TIRIC L o THUY BR < CPUE OAEH#E(LZ1T 9
ZENEYIEEZOND, RHEICB TR A T WVEFETH Y . JHOORRE LA
B, dEEk, E] (REE) SICkhsd 5, 22T, XUA H = HAUERRE A RO FERE
Th HMWMEOWERGERSEE (LLT, k) 12 &3< CPUE E#E(L ATV, EIREDE
Ly ROt 2z, BEICITIAER (1 AiiEL -0 g E . MR 3 L OfEss
J1E (1 s 72 0 #850 Aitik ST 5, CPUE AEME(L T, ERED O & (LR 2RI
HiEFTHMEMLaT—RDS L WIEFER ORI LOWEKIZH T 28 ESREEH L
oo BT, BINCHTZ5 11 HA~FHE3 AOT =X 2O\ T, 1972 4 (1972 411 A
~) LR, R L THWE, 2O 0BEFERICIIATA T=0ifEr G20 “BEax
YT TN —EREEND, £Z T, BuXy v TFOREEHET DAMMERET
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Lo, N. C., 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.

W =il [ 8% [ Bisdes [ BikEn [l amu0E

20000 4

15000 4

La—RER

10000

5000

0 .
1970 1980 1980 2000 2010 2020

MR 13-1. MBS T DM L = — FRORELRL K0 IRz 2,



RIAHZBXBRE AiBiE-83 -
FRA-SA2026-AC015

Zero model

0.75 4

0.50 4

30- Catch model

204

0 . . ; ; .
1970 1980 1990 2000 2010 2020
EE

MR 13-2. MEHER OFMERET LV (F) BLOHFK CPUE T /L (F) IZOWTHEDL
Ni-f/h " F V) (LSMean) 52 O#IFHIL 90% 5 HEH X ] %2 7~ 7,

60004 L3
\ Qz\
\
40001 Lo
2000 - L1
~
“Z ww
~ 0 0 2
i S
i
o
$ 4000 2.0
3000 - 15
2000 - 1.0
1000 L 0.5
0l y y : y . 0.0
1970 1980 1990 2000 2010 2020

R 13-3. MERER g S (BB 7 7)., FE#E(L CPUE (558 B XK1Y/ 2 F /L CPUE (s
#) AEUE(K CPUE B LY/ 2 F /L CPUE 1TV b L F DS T L CTHIRS
b L7,



RIAHZBXBRE AiBiE-84-
FRA-SA2026-AC015

20 4

12mRITHZ

T3 1280598
13tmh91
13RI AN =

- BEE{LCPUE

"2 M

- RE{LCPUE

-0
2000 2005 2010 2015 2020 2025

MR 13-4, I (F) BLOWE (F) OE#E(L CPUE (k) 72 BN b — LI
O ERE By 7 7)



XTAH=—BRERE AEE-85-
FRA-SA2026-ACO015

HWEEH 14 BRFMFPZDOFHICHES HHRBRERBHERS LU aR— FEFERD
ZILIZ DT

KA I MTE (REE 12) BXUaks— 27 (HEgE 2) 2% L,
GIFGHMEICEA Lz, TRODOFEEZFHLEZZ LICLD ., BEICEDLDIE > TEIFEE
FERBZE LT,

- T =&ty NEHNME S AL

AU TIEAT 6 FEFNE T, b — LIS E S VEHEAERO FERIZ DV T
R DIEZ B WIRAE ERSHET VAT 5 2 & Tl o d I L T &7z,
BT TN T, 2 E TR O S FETh D RES ERSMET /L (Relaxed
Exponential Growth Gaussian mixture model: REG2 €7 /L) ([ZHEH L7z, REBEMKRIZ DOV T
PHE R R OIS o726 DD, fREEERIZ DWW TITRRZ 11 EOEIEME T L, 12~
13 WOENEN ERT2EmR A 2R 14-1), ZHUEEEEERIZ OV O H S
DOHEEMES L0 /NI 7 R LTe Z EITEINT 5, 7238, 2004 FLLRTIC DUV TIX REG2 £
TNE b —VREOAET —XICHEAT D Z ERRETH 2720, BEfFOT — 4 % 2005
~2024 FEE TOMRTFIEL REG2 EF/VICHES < BB R BRI D HRIT L » Thl
X LTz, T, EREBIOWEREREIIHOWVWTEH, TNl EDOAET —X 24EK
LCT—H_R=2{TDHLEblc, INHEHAWVWTR ETREMEEMRAZ U T MEERL
7o AU KV EWGHIEICIR DT —Z > R U 7D B PRI T 2 H A0 72 fRAT 23 7]
HEIZ 72 o 7=,

- R — METILOEHICHE S EAL

PERD B — NETIVITBRAIRES (6 H) ZEAE LTEY, MBI X UOBLEZS
HARSETIZHE D BB DORFRINCOWTHSERICEI L TR WE DR E TN T, FRCHE
BERICH X =B L OO gL 7 LS| < REEITAE-RIMOBRECEZEZEL TEH
P BHEEOBKHEEICORNLIBENN DTz, F2, FETFTNLOHEL, I X =L hH
=, HLHWET I =as s v a BRI U EIREEIRE & 137> TWiehho Tz, 2
O O - KIS Lo B R 2B XT7 A —% L LTHELZRWI & T, #EB ol
K-/ EENEC D AREMEN o 72, LLEORWAEME X, 5FE, ar— METLEK
BLl7,

SEEREH L'V (MREE2) TIIaMIBmaRR (11 B) &2 # R & L7 RIEZEHIY
WiEEA L, (EROET NV CHRNIZEENRh- T I AN = - ThaoRE - Aik%x
MR L7=, ZNDHDOEFIZL - T, WERIOET NV CTIEFITE - 7ol DB R (7%
) WBFEMIMEE Ir ol Fo. 13 EICOWTIERTIIAREEENR KX N ENDETIL
EEEH L TW oo, 128 & 13 OFEZEDIE L DX IOV THRGT LR R 13
I CIED D ERRFRIRE W EITHWE CE ool SFEENLETNVICEDDH I L &
L7z (R 142, AR 2 KB LA 2 13 v KE2 S MR), JH2 R 0 i 5 518 2 4k
FETNVOERIC > TRELSEIL Lot (HREK 14-2), FHOET NINT A —X
WZOWTITHRER 2 #2302 &, HIBGARROBEREA T 5 & W& T =138
[ATCRKAEL 2> TNDZ ENnn5 (K 14-3), —F T, IXHT=ITHEESN
Too Fiz, MEZOWTHIEHMIC T HEESNZLOD, KEB I UORKEREITIRE L



XTAH=—BRERE A EE-86 -
FRA-SA2026-ACO015

AL L7220 oTc, ZAUBIEI AT =B RLOT I a 2RI E D IoE T RSO ZE I Y
IbDEEZLND,

e A SR 1o ) MR- 12T HRIEREH 3N

&REREH-T10

EBE(100RB)#EE (Th)

of JpvAy |

2000 2010 2020 2000 2010 2020 2000 2010 2020
YEAR

RN 14-1. 7 —ZREFIEOELE KO FEO TS L 2l s if g R
B, SRS R, 3 KON IR B RSB BL B D ZE L BB DRE RS LU ERIS
ONTENENF L LORO IR TORLT,

a T T T 0.0 T T T
2000 2010 2020 2000 2010 2020

AR128K

BRES (7

AZ10HE ABHR ARG

.
.
e
4 s 2 .
e
4 v

.
o 0 o
2000 2005 2010 2015 2020 2025 2000 2005 2010 2015 2020 2025 2000 2005 2010 2015 2020 2025 2000 2005 2010 2015 2020 202¢

MREM 142, aR— FETIVOFEFITHED b o — LA Rl o i ]l 24 B B R 8L R 2
DAL FIHOBREKIZONWTENENF B LOROFHFIT TR Uiz, FROMEHT
HROTIE 90% A XL MERKH, BT EHEZ T,



XTAH=—BRERE A EE-87 -
FRA-SA2026-ACO015

lf: haH— IZHZ
100 164
7.5

—~ 751 124

N

W Data
. 5.0 8- - NEW
) <~ OLD
&

. 2.5 2.5 4

0 T T T T T DO T T T T T 0 T T T T T
2000 2005 2010 2015 2020 2025 2000 2005 2010 2015 2020 2025 2000 2005 2010 2015 2020 2025
el
lhnr

MRM 14-3. 28— METVOEFIAE S BB R OB IR R D2k



XTAH=—BRERE AEE-88 -
FRA-SA2026-ACO015

HREM 15 MAEXBDBEFIRE/NT A —2(C&HIERICET S8R5

AU A H = BARUEREE AR 21 RIIELMICRES LT L & (g
1), £z, BIRED 1999 FLIFE, MBEZ#RVIKL T2l ERnhoTnDd (KX, K
4-5), ZNETOMENDL, RUHEOEFRELETERN & U COEEEIEO T R ER I T
X7, RUHED XD A T =1 ZRE I & 2 O ED O KR B2 nmd 5 (e Er
9), RUAH=DHAEIF2 ANS 3 HIZhiTTIMbL, BrfHEETEELEZOL, K2
~3 7 HOFRWENAES (FE 1, 2 V=7, AHan) 2R TEET D,

RSN A IIACEF M OWEVKRE N Z L . XBRETRIC £ 5 £ B S ~OZ 8k o a2
MABDOZEIZEBEBET L EEXOND, ZORBUIESE | TH, AU A T =i EH
OxHBIEWIC L 52 Bl o, b ERRSEERIC X 2 MDD ST & -, WERIL
7 /L JADE2 (Hirose etal. 2013; Igetaetal. 2023) (2, XU A W=/ EDSHEBENET L%
BN LR B 7V BR%E S 4L, 1992 270 BIEFITNT TD XY A T =ShE Dk -
BHIREBRN 72 Sz GRHTEA 2023), 2 LT, RRIEHRFOBRAEORENCZ L S, AT A
WIEDREI B RO AEB G ~DIFERN, RTA H=OGFEEHEMO—RNTHS Z &, B
AR T H DRI XU o =& E LT 2 KIELE %2 AE 5N s 5 2 &
DR ST E T GRHTIED 2024)

—EHOWFRIE, AU A = E R ELE %2 RIS O KRB THRIETE 5 Al a2 R L
TWD, ZOWERE T A—HICLDATA T =EREOHIE L, XUVA T =&HOE
JREHETIEOZEL, OWTXZOEBE(IZ RN D, £ 2T, EIGHETFEO R
FEAGIZERIT 5 2 & 2 fRkiy7e BARICIBT, 205 —BRE L LT, R ERITIEAKIEE ) DK
BT — 2 L DB b2 AT,

KPETTHEEIC LY BARWE CBUA L7 KIRT — X ICEFEART — 2 2 A2, HAMKIED
T—HYy NefER LT, ZOT—% &M\, AU ABEL,EEC X D ZERINTRIC X
D V12°07KIBAE T — F# HAERL LTz, FEAT KA1 1976~2025 4F D 1 A ZBRVN oA %
KROA ORI T 5 200m R & U7z, FRIEHGMEKE DB ) % FRlk 507 ifpk (il 21X
15-1a HARAEIL) WIS T DKk RS 2 fhiti 32 2 & T Uz, Bz, t
GiiEI N C Matsuokaetal (2016) % TH\W 5412 Okubo-Weiss parameter % V72 515 % ik
L7, 2 OBRIZKIRAR ) b AR e il 2 B L (2K 15-1a <7 FV) | RESE
DOFBEIZ N,

FERMT DS B PRI TR AT 2 X 15-1a OF L CRd &L 9 2ok Tl T & 7=,
AR TR E UThlilt S - fE o mfE 4, Bl RO O Kiko#7) & L TR
U7z, BEKIRES /) BRI 28K 1T, BN O IR BTN 2K 10 EFEE O B R £ 8) TR
TE (HEX 15-1b FRfHR) . ZORBMEBCER T 5720, BAKIEEE I 13 7 ABE)
T EE LIz 2 A (R 15-1b FH) . 1990, 2003, 2008, 2023 4% Hls & L7z A
5L BEAKIER ) DS TRV IRE I3 ERR C & 7o, IRAKIRER I A B A5 2003, 2008 4D B —
7 B ORRZEENL, 7THEBRO IR T A4 =D @R OZEE) L el L7 R 15-1c 4
RN O

2~4 BT 2 XU A =W AENFRIE R G ICH#ESND DX 3 A Th D ATREEN 5
W, T T, KH3 HORIGHRAGEAIEE T L. 2D THEEZD 9MAT A T =D&RZEEK



XTAH=—BRERE A EE-89 -
FRA-SA2026-ACO015

ORFME(LE BB L= E 2 A, 2007~2021 D 9 i AU A H=DO&REH L 7 H/iD 3
H OREAIBEA I OEEN L L —8T D2 B0 notc (R 15-1c MERHFEEN) .

ZHUE, 7 FERNCIRI T OBEKIR OB 23N - T2 B ShAENSZEE LI X > TRk
DD RT A H = EN AR T H 2 L TEIRESEIN LI /et 2 RE4 5 L & HiT,
BE AL )N T B D IR T A H=DOEFRE & IR T 2 et 4 7,

—J5C, 2023, 2024 FIZ R HNTZ, AT A H = GFIFREO WKL, Bk 81 5%
KB O EMEE &3 R D R 15-1¢), ZHuiE, BRI 5 phig /K 28 BEE 9~ 5 i
L DHEA D = R LR TIE, AVA T =OERBELFHOT R TERATE RN &
ZRLTWD, 5%, 2023, 2024 (ED 9 i AT A H =3 VRilEsh A= & L C ki 55 v ek
W20 LTz 2016~2017 4FREICIE & TV B8 % | JiE) « KIRSE OWELEMERRY 72 H o
BT OT AHREEOEYERLED TR L, ZOREELZ T L Z LB RO LD,

5| FAXX#K

Hirose, N., Takayama, K., Moon, J.-H., Watanabe, T., Nishida, T. (2013) Regional data assimilation
system extended to the east Asian marginalseas. UMI Sora (Sea and Sky), 89, 1-9.

Igeta, Y., C. Sassa, M. Takahashi, M. Kuga, S. Kitajima, T. Wagawa, S. Abe, C. Watanabe, T. Setou,
H. Nakamura and N. Hirose (2023) Effect of interannual variations of Kuroshio—Tsushima
Warm Current system on the transportation of juvenile Japanese jack mackerel (Trachurus
Japonicus) to the Pacific coast of Japan. Fish. Oceanogr., 32, 133-146.

FEHMTREST, Ve RS, AR S, JRMEE S (2023):#i7-7e XU A =AM T v O
ET OIS (2023/11/12). 2023 K BEEMHE PR AFFE8 R KL . 2023 42K FEEWHFE
PRI R RS B, 68.

FHTRESY, VeNRIRE, AR S, IRHRIE S (2024): XU A 7 =& IEHRIIN K3 5 BRI
W ORI DA (2024/11/23). 2024 FEEKPEMRFE T2 IER T RS, §rH BB E
HHERT S < BWEEE TR S 288 2024 B KPEEE P SMER B RS HHE R
4, 19.

Matsuoka, D., Araki F., Inoue Y., Sasaki H., (2016) A new approach to ocean eddy detection, tracking
and event visualization- Application to the Northwest Pacific Ocean -, Procedia Computer
Science, 80, 1601-1611.



RIAHZBXBHRE AiBig-90 -
FRA-SA2026-AC015

—

(a)

|
.-

(b) 3HPRETY
400
300 1 ] | | |
Il i L . | | i
200 i _ k| Ii LN ’ ". 1* | |1_1!||',, - | |'i|.
g Ll it
o I'.'.'Ilul.lilllﬂlﬂh I m‘l'i || | IIu|
80 90 0 . 10 - 20
C ? . 3
. [TTTTTTTE [
8 X7 #=FAE (0T . [ 4
6_ PR B 7 PR K AR N3 8) (m?) - [
— - L3
] v \ ~
— AN |2
4 b N IAT N 2
: A/ =
2— :II ul _D
80 90 0 20
year

AL 15-1. (a) RGBSR OFES « WEEHE THRERIT 500 m SRR % /R d, FH TR KR
FRMT 6 SR DOFRIG BT 2 L9, SRR T 200 m KR, X7 R VIZ/KIBAED &
RS » T2 ACEGHE, &Ny F i3 S zgkig 2 s L, 2024 45 A0fl, (b) 2
I B AR RS OB 28 . GRER) &2 D 13 D ABENEYE (Fh)., (o) 9 AT
A H=OEFREHE T (FH) & 3 H ORI TR Kk mfE ORI R .



XTAH=—BREZRE AEEH-91 -
FRA-SA2026-ACO015

HEEM 16 BERFEFEOEHICH S BRFMBEROLELEIZONT

AEE DG IBN T, WML WEER 12) BXar— M ETLEUER
L7z (& kE2), MR E L CRienmn @l Eads X OVEEREEIE N I £IZ S DX -
TEM LTz, £70. AAEREBREZITH (2020~2024 FFEFHM) OV v — (R) Wbk
vr— s AT 4 v 7 (HS) AUCHER L7 2 & THEMILEEA I Sh, BEOGFEEEEIC
XD EHRERFEE T ey M) BB Lz, AT, TR 2R T
%25 (G=oF TRELIND, MEERS) ZREL, kD a=0.5 705 0=0.4 [ZEH LT,

UL b O SNV E BRIREE SO R R PIRIFE R ISR L CED X S ICER L= & BRI
2D LT, BREFOREELZRBNCFHIT 2 Z ENAREE 2D, I T, SFED
FHC 31 2 O 3 FIEOEE, @akr— METVOEE, QOFAEERBRFROLEE, @
FEETHNCH T 2 EFEHEDOERICLY, () FHEBELBIOMT Yoy R ED LS
WL L=, (b) BEOEFRHEN DL HICE LD (D, @DH) O 2 O
T, BMERICHER L7 (iR 16-1, BLOHRIEZ 16-2),

(1) TEREFEAN & FAR DR E

Pk & [RIRED 515 TR L 72356 A (2020~2024 i) 72> & 45 BRL VAR 23 BT
N bDOD, SBmsy 73 3.0 T o226 3.1 T hery MSY IX3.7 Thomb 35 Thoei
STeb DD, REBRE(MTR SNRN-To, - T, R vy b HIEHT & IZIZFE O/
ETholz (X 16-1),

(2) W fRFIEZ TR L2 6

AAEFE O 53 il TFAE O RIS  fhs  ple 2B R BIBLRN 2 25003 sk 2 s R & <
B (WK 16-2), FHIT L o THEXR 11 e ST TepEEED —H2 12 vk
FOBIRICIRY 3T b=/, fEF e U CRMIRERIT L 0 BB/ >7-, 24— M E
TV b R & RIS OBNRE & 22 5> TV B A3, 10 ivE COBREITMEEILE CH S 7
O HEOENHE G A ME O BN RBIC BT 5, BUIR D F 1254 % Fmsy O bt (Fmsy/Feurrent)
IFPERD 2.09 205 272 12 EH L, SBmsy H4EKD 3.1 T b 28 T IR T L7z,
o T, BEDEED KT U —r Y — 2 (BlfaE>SBmsy 720 F<Fmsy) & Hlr&h
7=

(3) kRicars— R ETVETEH LGS

AR — METAVOERICE > CHEOBEERERENARE AL 2N 16-3), #
REOEHNP LV RELABLOND L EBIT, BEOFHEIZEAEESNLERIZH -
oo £o. BBRONRTA—FRENBLLIZZET, S AH=DOEHFREN FHELESH
oo BERISEEOEIRECRTT D 2 HIFEBN T, (1) /ERORELY & MSY B
KO Fmsy 13K < BRFE S HivTe,

(4) SOITHAERRELE LIZLEE
AN ER A S Tz REBEZAEERIR TIE, BAEDSZWEHEE. HS B LV s )



XTAH=—BRERE A EE-92 -
FRA-SA2026-ACO015

RBRIAEND, - T, BARBEOMmZIMIETH D BO (TER S - i ERERRIC X
STRELSZT D, L, BAEORNE (WHH) NAETSHEMICEN T, #E
SN BAEERBOIRICR E BT 2 VEHAEEICIZE A LR BE 5 X o Tz,

(5) LAEOETIfFR TR DIRERTIREZ EH L2 5A (REEEIRRHN)

FEETRNC I 1T DIRMESE AR DR E (FIEEELS) 1B LT, 7EkD a=0.5 725 a=0.4
WCEET L L, FHEEEZ GBI AIAT A IRER CHREITIKS 25, - T, FL
IMABDOBRIC RIAF DI RIT, IR DT 2 72O/ icm< 720 FERMI
EWMSY BEOND Z &b, £lo, ARFEO EFIZE 5T Fmsy 35| & EF bz
LIZE o> THEED FlFmsy IHMETF L, #FF ¥ — MIBIT 2 KFEORITEEMIC y il (G
BEEO) HINARME & 7e o7z,



RIAHZBXBRE A BiE-93 -
FRA-SA2026-AC015

(1) TERAH & Rtk DR E (2) SO FE2ER LTSS

2.5 25

o

o
[
=

o

1.5

SRIEROLE (F/Fmsy)
FIEEOLE (F/Fmsy)

o

o
=}
3}

2024

0.0+ 0.0+

] 2 H 2
FRAESEOLE (SB/SBmsy) #FEEntt (SB/SBmsy)

B QIZar—brETNVEELZ LGS ) Q) ICHAEEMBREEE LIESGE

25

25

SRIEEOLE (FIFmsy)

2024

SEEEDL (FIFmsy)

i 2
HESDLL (SB/SBmsy)

(5) BLEiC, IR THREZ BT L2ty (R B IRRTAML)

2.5

SREEOL (F/Fmsy)

1 2
FRAEOL (SB/SBmsy)

MR 16-1. Bx 2R PRSI FICB I 20771 v b



EERS- 10

XTAH=—BRERE AEE-94-

ERE-C1

FRA-SA2026-AC015

BREH-70

EHELE)

10.04

5.0

254

= alecrs Stell N

A2 X

ZOIOD
YEAR

T
2010

16-2. T — XA TIEOEALE O 25 T4 0O FHTT X 2 ik 20 B [ w1
HEBOE HHORKBLOERICOWVWTENLEANTB L UOROERIC TR L,

i3 haH= A=
10.04 164
7.5
~ 751 121
N
v
t 5.0 1 i
5.0 8
I}
&
o 2.5 2.51 4

00— T T T T 0.0 -— T T T T Q
2000 2005 2010 2015 2020 2025 2000 2005 2010 2015 2020 2025

X 16-3.

JEEREE

90% A A FHZ MR ZRT,

2000 2005 2010 2015 2020 2025

AR — METIVOFEFITHE S BB R O G IR E DAL
FIHOBIEEIZOWTENENETRB LOROERIT TR LT, ROMENT

Data

- NEW
- OLD

HISA B



XTAH=—BRERE A EEH-95-
FRA-SA2026-ACO015

MR 16-1. i d 2k Tl DR E
No. i 1 53 i ET IV FHEERIR | R TIRE 22 S R T
(1) - — — — 2L
) O — — — @®
3) O O — — ®. @
4) O O O — O, @. ®
(5) O O O O O, @. ®. @
T 16-2. BRTITR T 5 & AN %
No. | SBmsy (Fhk) “Fmsy MSY (Th) SBO(Thv) “Fmsy/Fcurrent
(1) 3.1 0.42 3.5 5.7 2.09
) 2.8 0.47 3.5 7.3 2.72
(3) 2.7 0.36 2.7 5.6 1.78
4) 2.8 0.33 2.7 8.8 1.67
(5) 2.6 0.38 2.9 8.3 1.99

()~ G IEIAITF R LU RS 16-1 OFRE (1) ~G) 2T 5,
ARBRBEICEWT Fmsy 13 MSY (MEREO A FHE) 2 BRI T HHED F i,




	令和7（2025）年度ズワイガニ日本海系群A海域の資源評価
	1. データセット
	2. 生態
	（1）分布・回遊
	（2）年齢・成長
	（3）成熟・産卵
	（4）被捕食関係

	3. 漁業の状況
	（1）漁業の概要
	（2）漁獲量の推移
	（3）漁獲努力量

	4. 資源の状態
	（1）資源評価の方法
	（2）資源量指標値の推移
	（3）漁獲物の齢期組成
	（4）トロール調査から推定された甲幅組成
	（5）資源量と漁獲圧の推移
	（6）今後の加入量の見積もり
	（7）加入量当たり漁獲量（YPR）、加入量当たり親魚量（SPR）および現状の漁獲圧
	（8）再生産関係
	（9）現在の環境下においてMSYを実現する水準
	（10）資源の水準・動向および漁獲圧の水準

	5. 資源評価のまとめ
	6. その他
	（1）省令および自主規制などによる資源の保護
	（2）混獲死亡の低減
	（3）韓国による漁獲状況の把握

	7. 引用文献
	補足資料1　資源評価の流れ
	補足資料2　計算方法
	（1）トロール調査による年別齢期別現存尾数を用いたコホート解析

	補足資料3　管理基準値案と禁漁水準案等
	補足資料4　漁獲管理規則案に対応した将来予測
	（2）漁獲管理規則案
	（3）2026年の予測値
	（4）2027年以降の予測

	補足資料5　将来予測の計算方法
	補足資料6　各種パラメータと評価結果の概要
	補足資料7　前回管理基準値等の提案後の経過
	補足資料8　今後検討すべき課題の整理
	補足資料9　トロール調査による齢期銘柄別観測尾数の直接推定
	補足資料10　新型トロール網の旧型に対する採集効率の違いについて
	補足資料11　日本海Ａ海域におけるズワイガニ漁獲量
	補足資料12　成長式を仮定した混合正規分布モデルによる定点別齢期組成推定手法
	補足資料13　沖底漁獲成績報告書を用いた標準化CPUEの算出方法
	補足資料14　資源評価手法の更新に伴う齢期成熟段階別尾数およびコホート解析結果の変化について
	補足資料15　加入量変動の海洋環境パラメータによる指標に関する検討
	補足資料16　資源評価手法の更新に伴う資源評価結果の変化について

