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ITEDOERE, R, BEE, BIORER S
- R B S R F/Fmsy EEE

(k) (k) (k) (%)
2020 170 48 58 1.14 34
2021 192 57 50 0.93 26
2022 271 71 62 0.80 23
2023 481 69 116 0.91 24
2024 630 95 144 0.67 23
2025 709 219 158 0.80 22
2026 687 525 - - -

+2025, 2026 FIEH OISR FRICESEETH D,

English title (authors)
Stock assessment and evaluation of the Ise-Mikawa Bays stock of tiger pufferfish (fiscal year 2025).
(Daisuke Katamachi, Akihiro Manabe, Yuta Yagi, Ayumi Kanaya, Hiroaki Kurihara, Shuhei

Sawayama)
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2018 4,461 20,111 7,821 1.8
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2022 3,840 16,486 5,293 1.4
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1999 048 118,141 44 746 472
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2001 1067 57.847  18.458 173
2002 1,079 6738 2404 22
2003 1,102 2,105 637 0.6
2004 1110 8052 2564 23
2005 L0768 22200 6,793 6.3
2006 1,125 42747 12,523 1.1
2007 1289 27945 7483 5.8
2008 1350 25559 8946 6.6
2009 1242 10,677 2,557 2.1
2010 1323 3317 1,181 0.9
2011 1260 6706 2361 19
2012 1,304 5173 1530 12
2013 1261 7865 2201 18
2014 1321 12,524 4022 3.0
2015 1279 7837 2,784 22
2016 L1366 5678 1778 16
2017 1,130 5915 1876 16
2018 1341 4447 2128 16
2019 1,286 1,325 593 0.5
2020 L6 659 219 0.2
2021 1250 2,806 1,188 1.0
2022 1,276 1,988 797 0.6
2023 1232 9815 332 27

2024 1,177 1.571 531 0.5
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2005 2,346 1,284 1,105 4,735
2006 4,036 1,488 1,124 6,648
2007 4,794 1,783 1,202 7,779
2008 3,545 1,347 1,051 5,943
2009 2,937 1,269 890 5,096
2010 2,615 1,047 688 4,350
2011 1,694 1,226 914 3,834
2012 1,589 981 759 3,329
2013 1,249 929 676 2,854
2014 1,126 963 750 2,839
2015 1,545 817 631 2,993
2016 1,483 817 656 2,956
2017 1,154 837 519 2,510
2018 1,004 643 442 2,089
2019 760 675 410 1,845
2020 450 531 401 1,382
2021 419 393 438 1,250
2022 518 574 402 1,494
2023 541 563 474 1,578
2024 408 363 252 1,023
RIE%) 2,993 1,239 976 5,390
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1993 301.9 4457 30.7 304,719 9,352 314,071 68 0.5 3.56
1994 157.2  272.0 20.8 236,193 7,696 243,890 58 1.1 297
1995 129.5  215.8 30.1 125,623 10,101 135,723 60 1.5 2.64
1996 81.1 152.0 29.0 145,960 10,885 156,845 53 2.1 2.40
1997 982 1741 29.2 349,949 9,724 359,673 56 1.4 2.68
1998 1326  213.7 25.0 125,025 11,960 136,985 62 1.2 2.77
1999 184.1  417.7 20.8 1,123,410 20,248 1,143,658 44 2.2 2.33
2000  382.1 571.3 22.0 326,562 20,786 347,349 67 0.8 3.15
2001 2509 5919 12.8 1,206,576 31,274 1,237,850 42 1.1 3.12
2002 560.1  855.7 26.8 243,243 19,001 262,244 65 1.9 2.44
2003 2379  404.1 473 40,525 17,990 58,515 59 1.7 2.52
2004 110.6 2084 107.1 64,104 33,463 97,567 53 2.5 2.32
2005 78.3  200.2 55.1 221,944 30,848 252,792 39 5.0 1.72
2006 165.6 3554 39.7 467,247 41,243 508,490 47 4.2 1.85
2007 2775 4484 333 296,308 34,543 330,851 62 1.4 2.67
2008 1853 4183 39.4 425,050 34,636 459,686 44 3.5 2.07

2009 2452  436.5 40.0 97,636 34,143 131,779 56 3.6 1.99
2010 139.0  271.0 59.4 72,471 29,548 102,019 51 3.6 2.09
2011 913  205.0 69.1 61,148 36,189 97,338 45 53 1.74
2012 81.6 183.0 56.0 65,670 39,319 104,989 45 5.0 1.77

2013 66.9 2128 51.9 201,655 36,878 238,534 31 10.7 1.24
2014 1232 304.8 45.2 185,575 31,994 217,569 40 6.9 1.54

2015 170.0  293.7 50.6 85,005 32,112 117,118 58 1.8 2.55
2016 98.5  204.9 46.3 102,184 38,115 140,299 48 3.1 2.28
2017 953  211.0 34.8 49,217 27,572 76,788 45 4.9 1.80
2018 63.0 191.1 46.6 69,526 30,660 100,185 33 9.6 1.29
2019 65.6 176.1 61.9 71,196 26,265 97,461 37 8.4 1.39
2020 57.9 170.4 47.7 35,619 26,171 61,790 34 122 1.14

2021 50.0 192.1 56.5 102,641 20,678 123,319 26 16.8 0.94
2022 61.8  270.9 70.9 217,750 23,768 241,518 23 20.8 0.81
2023 116.1 480.8 68.8 508,060 27,537 535,596 24 172 0.92
2024 143.8 6298 95.2 56,254 27,281 83,535 23 265 0.67
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1994 186,664 0.041 32
1995 260,280 0.039 7.4
1996 250,549 0.043 6.9
1997 219,480 0.044 2.7
1998 289,848 0.041 8.7
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2002 661,859 0.029 7.2
2003 411,206 0.044 30.7
2004 730,918 0.046 343
2005 621,782 0.050 12.2
2006 786,150 0.052 8.1
2007 658,025 0.052 10.4
2008 739,190 0.047 7.5
2009 690,870 0.049 25.9
2010 613,000 0.048 29.0
2011 685,300 0.053 37.2
2012 786,600 0.050 37.5
2013 721,200 0.051 15.5
2014 659,186 0.049 14.7
2015 710,000 0.045 27.4
2016 622,200 0.061 27.2
2017 547,900 0.050 359
2018 544,300 0.056 30.6
2019 526,870 0.050 26.9
2020 480,080 0.055 42.4
2021 518,410 0.040 16.8
2022 533,410 0.045 9.8
2023 626,310 0.044 5.1
2024 531,310 0.051 32.7
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H AR AR ET0.25 2 R E

202447 £ TOEPEIRAE

- R - AERIE TR R

- R - AR LR

20254~ D RiEEFE

\ 4

20254 DI AN B DR E

20254 D a4 (2022) FE N T T TR =S
EIBIGEIRRE - BaR || RREOERE. FRA-SA2022-AC-74. (L
#HED> 2023) (28T 52009~20204F 7 1]
DIMAT —HZ 2 H TIE D T/t EOE R 5 A
MO S A IMAREE ., N TR B
S DA RBEDAIE D B HH

2026418 H ~ D HiEFHE
2025 AR O F 1%, BIREAEY) N T A — &1L TE B S 5 12 B
T OB SRR & RIS TH D T T 2022~2024 FiEI D) F
(ZXHET % %SPR (21.0%) %5 2% FAEZIE

| |
M%ﬁﬁ%uﬁwiﬁﬁ- 202641 LABE D N S DR E
SRR R L B - | A4 (2022) HEEE T T 2 - SIS R

BEDOE R LA, FRA-SA2022-AC-74. (BT
2 2023) IZBIT H2009~20204E 1A O A
T =X & T O 7o st EE IR o3 A > & B FE
SNBHIMAREE

2027 “EifHA
5@?2 TS B I e < g 1
HITEE RT3 VR R . RS LN . AR
| K, FEEARAL B I & D
C JJ 20264F 1 1] D ABC
— 2006416431 0 3£ B T I 7 O T I
RN TR T LA LT 35 3 B S % FEA I

> AR E IR E BTSN BT 2 MR T T 2 A B AL R B TR 8 A BRI A 0D R
xS EXTERESND,
(http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html#22-16)
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HEEN2 BRFAEARE

FhnEREE, BRE. BARER IOAEREAE., Ta2—=7 VPA IZXVH#EEL
Too MEAERA Z 4 7 WHIEELZ 4 A~F4E3 L LT, 0~ 3+ D A4 IZ DU T Pope @
ITIEC (Pope 1972) (X W &R AHEE LTz, BRETREMIZI N7 7 7 BARNE - Hy
g - WEPEREEE R U< FHma 10k e LT, HA - PR (HF 1960) 12X
D025 & L= (R 2-1) o MEHEEEIC DWW TIE 10 1, BREMZ DUV TUIHED 2 5% 0> B Al
MER 3E DT 2 Z E R DI TN DD, ITERA~O % 5258 L CHREMELIZ 3 5
5 100%%4 T 5 & ARE LTz,

TR BRI AT IR, TRERE D L IR A R T D 2 L TS, #RiE I A B
WCHNE SRR Z AR ALK % VD CHEERR R, 2 RITHE S KBk A
IRA EBAC Ko CHRERBRHNCFER O, —HEROS SIXAMIIASHRICK T 2
¥, FERA OZFMRS SITAMBEDERLZ VT, WE/MUEREMEIZED
WY A 0, 1HSA~SE L, 15T IR ERE LT, ok, —EEOWNE/IIE
DXL 4 A TEREMIDN TR, 4 Bl S - Rix 3 ARECnET 5
ZETHERELL,

F o —= 2 ZHREICIL 0 s RARAE TR EEEM & 1 &R EREE L vz (e
2-2) . 0 RARAEIFEIFIEM & LT, 2004~2025 o = B IR AR 53—
73y NHEDO 1RSI T 7 7 RIHEREE BRI OIEHE(L CPUE % V72 (Nishijima
etal. 2023) . 1 AEIREFIEM & LT, 1995~2024 Eifa o0 5 I 2 Mk X 5 H 3l
FEA~ERZEEL R TV B 1 kiR A D DeLury ¥ (111 2001) X 0 HEE L72 1%
Y& IRES % Hv 7z (Nishijimaetal. 2019) , F=2—=2 27 TiX. 0mRKARAEIREL
D0 RIRAEREREMOZ L i bIr< 725 K 9 ITHRUTAE 0 s ORISR E 2L &
5 EEIFIC, 1 sAEREED | A EREREEOE L K bIE< 25 X )5 ITHREF
IREE ORI F 286 8¢5 2 LIk ¥ — IV F 2ERMICKRD 72, AR5
HIZULTFTo LBy Ths,

(1) &EIREDHETE
0B L0 wROEIRELIX

M
— M >y
Ngy = Ngi1y+1€” + Cqyez

2 RABOEIREREIT

M

NZ,Y = CZ,Y/(C3+,y + C2,y)N3+,y+1eM + Cz,y€;

3+ R D E IR RIS

N3+,y = NZ,yCB+,y/CZ,y
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WX VUKD, 22T, Nay Ty FiEHICE T 2 a0 EREH, Cay Xy FiHIC
D amkaOERETHY . ark, y FERLOFIX

Fpy = —In(1 - Ca,yeM/2 /Nay)

[ZE kw7,
2 W DIFIEFREIT OV TUL, 3+ DI & % LW S E LT,

F3iy = Foy

BT, I (2024 FEia) o 1 ALl EORRRIZET 3 £ (2021~2023 4
#]) OBIREOFIHEICE LW E L,

Sa,2024 = (Sa20211S5a,2022F5a2023)/3

LT,

BITAH (2024 A3 @ 0 B X O Al 3+rk) OfERE (FO, 2024 35 L O F3+,
2024) 12OV TIE, 0 ERABEIREREMEL L O 1 mAaERERIEEZ o Tktoa
DRIEE % Fe/IME Bl & RRRIT R O 7=,

1
202 + x log(2mat )‘

2024

{log(11,,) — log(qs x N;,)}"
20}

+ x log(2mo )l
y= 1995

Z 2T, F0,2024 1% 2024 G0 0 sk OIESELREL. F3+,2024 13 2024 Fifa 0D 3+5% Difajé
¥, 10, y i3y FERO»—7 1 v MREICE D 0 s RRAEREREME,. No, y idak
— MEHTIC LV HEE ST y RO 0 B TRE. q0 13T =2 — %y7N§%~&~
Ry 1% y T O HR B MARE (Wi 2-2) THDH, £7-. 11, y iX DeLury I

HE L7 y R o 1 gl ER, (QidFa2—=r 77 A—=%—_ Nl,y li:rn“\
— MEFTIC LV HEE SN y FIRHO | lmAEREBEHRTH S, 60, ol ITENEI 0K
PRAETR BRI, 1 A SRR OB 2Z2 R TIEERETH Y | EANEER
EZEHEETDHZ LICL D BB EA ST 217> 7= (Hashimoto et al. 2018)

BT (2024 4RI D&

Na,2024 = Ca’2024eM/2/(1 — e_Fa,2024)

(2L VRO,
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ks, BWIRER LOBARERREICHO D Fmn R E L, R L 0 FERIC,

C
W — w,a,y
a,y Cay

WX URDTZ, T 2T Way Ty FRHICEIT 5 a A ERE, Cay ity FiHIck
% amAaDiERE. Cway Ty FREICBIT2 aaolf#EEE (kg ThoD.
y RIS 1 2 EIRE By B L OB AE SSBy 13D FORRIZEFE L=,

3+
By, = Z NoyWa,y
a=0

SSBy = N3,y W3,y

(2) EWFALE T L D2 W

[5F0 7 (2025) AR EPEGHM O € 7 V2 W O FIR & 22k R o2 # (FRA-SA2025-
ABCWG02-03) | (KFEWFZE- ZUEHERE 2025) ([2ht-> T, AREEOFHHIC AW EF 2 —=
> 7 VPA DOFEaHFRIZ G YECAE I R DEMEME I SOV TR LT,

HeE L7 BB & EIR SR OBk L 2 K 2-1~2-4 1TR LTz, 0 RKARMA
BRI OV TR, T, BREPRKRE LS 22EAPRBD LN (6=0.65) | 1%
AEFETHEICOWVWTIZ 0 =022 EEREITNES oz, B, EHLOERERIEMIZ
DONThH, EEICHCHBENS D S (WX 2-3) . 2022, 2023 A 0 7%
ROWBIERI L LD o723, 0 AR EFEMEOEMNFEE N D 50N o Tolo, FhzE
MIEFICRESHEE SN (WX 2-4)

L ka2 5 ¢ THRMT OfE R A M X 2-5 1277 F, Mohn’s tho 1 U T/hEL ., B
HEMPBIILELTND EEZ LN, MAREIZOWTIE, 2023 FEHEBEOMAZEN, 7
— X DEHNENREL EHFEESNZTD, tho TREHEES N (-049)

HESINT-ERE, BAEBIOMAEORHEEEEL ) VT AN vV T — AT
v BT EVFHME L7 (2R 2-6~2-8) , FHEIE 1,000 [FI#E 0 K L, 90%(EHE X [H % ko
7o MANENT 2023 R OEHEKXMEA FHICAL  BRES L OHARIC OV TH EITE
DOEHEXMN T HITIANED &> T D,

Jackknife {512 X 5 BB EFEEE 2 1 DT DR =50 O G IR AR HE & G 5 4wl 21X 2-
912, 2023 IO A F Ml O WIELRE A R 2-10 1T, 1 kI AR A R e
Hrtr. 2024 IO 1 Ll EOWRIERE S K E <IN L, T4 (2022~2024 498H) @
ERECB AR IR HES R, — T, 0 mARFERREMmEZ RO -HA I
IHEOMAR, Hifas, EIRER ST HEE I, 2024 i O BIER IR < HEE =
iz,

5| AR

Hashimoto, M., H. Okamura, M. Ichinokawa, K. Hiramatsu and T. Yamakawa (2018) Impacts of the
nonlinear relationship between abundance and its index in a tuned virtual population analysis.
Fish. Sci., 84, 335-347.
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ORAERSEEE 1RREREEEE
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MR 2-1. 38— MEST IO T AR AR s KOl E ARSE AR %L

i 0 7% 1 7% 2 % 34k
AR 0 0 0 1
HARFE TR %R (1/4F) 0.25 0.25 0.25 0.25
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MR 2-2. BIREIBEE, RAHEMAOEBRERI. AR

HEEHEES 1993 1994 1995 1996 1997 1998
0 7 R IR F I B A - - - - - -
RIKHEROESRE RS (B) % - - - - — —

KRN R () 304,719 236,193 125,623 145960 349,949 125,025

Jisci R % () 9,352 7,696 10,101 10,885 9,724 11,960

1 ik G R R - - 60,359 18,016 25,737 89,722
e 1999 2000 2001 2002 2003 2004

0 ik KR A TR e iE - - - - - 35.33

RIKHEROP L ERE BRI (R) - - - - - 0.40

KRN R (&) 1,123,410 326,562 1,206,576 243,243 40,525 64,104

U SR R 2 () 20,248 20,786 31,274 19,001 17,990 33,463

1 % R IR AR AR 37,637 328,890 101,543 528,962 99,629 24,520
B HEES 2005 2006 2007 2008 2009 2010

0 ik RERBUG T SHE S E 54.70 149.07 46.80 61.95 34.48 25.17

RIKHEROP L ERE BRI (R) 6.60 11.00 1.80 10.00 1.40 0.80

KR M A R E () 221,944 467,247 296,308 425,050 97,636 72,471

U SR BB 2 () 30,848 41,243 34,543 34,636 34,143 29,548

1 % B IR R 35331 115,398 187,047 123,288 198,310 57,554
B HEES 2011 2012 2013 2014 2015 2016

0 7k KR BUG TR SHE A i 14.29 20.31 38.73 39.21 51.78 16.06

RIRHER TR EREE R A () 0.40 3.50 2.30 5.70 2.33 2.14

KRB RMANJEE (2) 61,148 65,670 201,655 185,575 85,005 102,184

HOE R A R () 36,189 39,319 36,878 31,994 32,112 38,115

1 ik G R R 46,053 50,361 34,082 103,905 138,684 59,587
e 2017 2018 2019 2020 2021 2022

0 7 KRB G TR eI 7.47 13.09 11.67 5.12 8.64 10.09

RIRHEB PR ERSE B3 () 0.00 1.29 1.00 0.17 0.33 0.13

RIS E () 49,217 69,526 71,196 35619 102,641 217,750

HOE R A 3 () 27,572 30,660 26,265 26,171 20,678 23,768

1 % f IR e A 65,159 26,336 46,711 60,217 33,634 62,844
TR 2023 2024 2025

0 % R FE IR B R ARl 23.66 10.75 12.28

RIRHERTE IR R () 1.86 0.13 0.43

PR/ EEP JIIYNEY - =) 508,060 59,793

TR BRI 2 2 () 27,537 27,281

1 % B IR SR 121,491 295,350

MH—7 %y MREICE D 1 B 470 OBERBAERZORERICHITS | RilH7Z Y O
PR S e d
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e 1993 1994 1985 1996 1947 15998 1599 2000
gt 120,295 46,732 54526 71,179 196,085 56, 8EG 446,641 95918
ik 226,600 94,770 76850 34,019 36970 TR.907 36,801  3TRGER
2igk 18,557 21,572 13,225 10,721 7,993 7,089 6,738 7088
ImtEl bk fi.114 4,195 5,050 5169 5,151 3,853 3,271 4355
i 370,567 207269 149751 121118 246,199 146,736 493451 486350
ERREE R (kg

e 1993 1994 1985 1996 1997 15998 1994 2000
gt 28,337 26,421 10,247 14,388 39216 18,349 120,752 26,974
1 ik 207,870 80,642 78,181 32,037 28,709 8,105 40,870 328,463
2igk 34,920 37,088 24,599 19,494 14, 464 13,052 12,231 13,077
ImEl b 20,745 13,059 16,458 15,212 15,768 13,046 10,210 13,556
il 301,872 157,211 129 484 £1,131 OF, 158 132552 184,063 382070
£ i 0 T

e 1993 1994 1985 1996 1997 15998 1599 2000
gt .57 .52 061 0.72 0.96 064 .58 038
ik 1.92 1.49 1.46 1.11 1.22 1.80 1.34 2.00
2igk 1.45 1.24 057 090 0.94 .85 081 1.20
Ikl B 1.45 1.24 057 0.90 .94 .89 081 1.20
FiL i 1 1.35 1.12 1.00 0.91 .02 106 089 1.19
FERITRES (B, 4H)

e 1993 1594 1985 1996 1997 15998 1594 2000
gt 04,071 243890 135,723 156,845 359673 136,985  1,145.658 347,349
ik 00,903 138,438 113,400 57,582 59336 107,069 56,482 496,523
2igt 27,483 34370 24182 20,408 14,824 13,585 13,750 11,512
Ikl B 9055 6684 9,233 & BOA 5,552 7,384 6,674 7073
is A51,512 423382 282,539 244733 443384 265023 1220565 862,456
FlRITER R kg, 4H)

e 1993 1994 1995 1996 1997 15998 1999 2000
it 73,082 74,296 215506 31,704 T1,933 44,186 309,106 97681
ik 289310 1178001 115,214 54,237 46077 119,549 62,727 430,328
2igd 51,717 59,091 44,979 37,109 16,824 25,012 24,857 21,23%
Ikl B 30,723 20807 30,093 2R H56 29242 24,999 20,8354 22015
1N 445733 271,995 215792 151,996 174077 213746 417,714 571,263
B i 30,723 20807 30,093 2RH56 29 242 24,999 10,8354 22015
TEER I (k)

il i 1993 1904 1995 1996 1997 15998 1999 2000

gt 0,236 0.305 0.188 0202 0.200 0.323 0.270 0281
1 ik 0,961 0.851 1.016 0942 0.777 1.117 1.111 0867
2igk 1.882 1.71% 1.860 1818 1810 1.841 1.815 1.845
3kl b 3,303 3.113 3.25% 2.926 3.061 3.386 3.122 3112
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7 2-4. EPRMEHTRE SR (2001~2008 4 )

R E R ()

e 2001 2002 2003 2004 2008 2006 2007 2008
OB 232 167 51,391 131,319 25713 46,654 128,367 K1,715 63,313
L 121,116 542 806 114,825 20,1449 34307 100358 214413 112,558
2 36,503 19,7492 549,093 12,602 1166 4,404 16,988 16,198
Imikl 1057 4,796 7878 22,392 6,504 4,639 5,173 7.144
2t 393,044 G618, 7RS 195,115 B0.877 G0e31 237767 B1R290 199,233

TE R (k)

I E 2001 2002 2003 2004 2008 2006 2007 2008
O 56,492 12,727 1,059 6,926 12,463 31,094 19,819 17,881
L 122,797 498 179 106,824 23 362 10IRE 110,759 210976 119,984
20 62,647 15235 103,088 21,054 6,126 E,155 29 441 26,809
Imkl 970 13,993 24 944 6,267 20,394 15,572 17,311 20,622
2t 250,905 560,134 237915 110,609 TE2T71 L6550 277547 185296
T i I

I E 2001 2002 2003 2004 20058 2006 2007 2008
O 024 0.25 030 0.36 0.23 0.34 0.33 0.17
L 1.34 L.66 1.71 1.12 131 1.31 1.96 1.16
20 1.57 0.90 0.91 1.01 0.54 0.59 0.89 .50
Ikl 1.57 .90 0.91 101 .54 0.59 .89 .90
HL i 1.1% 0.93 0.96 088 .66 0.71 102 0.78
R TR (2, 4H)

I E 2001 2002 2003 2004 20058 2006 2007 2008
(1] ] 1,237 850 262 244 58,515 97,567 252,792 S0E490 330,851 459,686
Link 185,868 758,975 158Kk 13,817 53276 155703 IR2TIO IR5,554
o= ] 52217 ITRED 112,066 23 406 K555 11,216 12 606 10,971
Ikl b 4,375 9,177 14,541 19811 17,572 11,814 5,956 13,660
2 1480329 1068265 344404 1936001 332196  GRT.2II  GS6,23312  GRO.ETO
s BRI AL kg, 4H)

I E 2001 2002 2003 2004 2005 2006 2007 2008
O 300,938 64,944 13,437 26,260 67,530 121,170 B0,245 129,782
Link 188 447 696,575 147,813 17,532 61012 171,841 278,197 197,796
25 B0 649 67417 195501 37,433 16,552 20,771 56,662 51,260
el b 12836 26,774 47,305 107,149 55,103 39,660 331,317 19,430
2 591 K69 BS5. 710 404056 208373 200196 355441 448421 418267
AR 12,836 26,774 47305 107,149 55.103 39,660 313,317 19,430
TR PR (kg)

I E 2001 2002 2003 2004 2005 2006 2007 2008

O 0.243 0.248 0.230 0.269 0267 0.242 0.241 0.282
L 1014 0.918 0.930 1.110 1.145 1.104 0.984 1066
o= ] 1716 1.780 1.745 1671 1.935 1.852 1.733 1.655

Ikl b 1934 2517 1166 2.a91 3136 1357 1346 2886




cST RS- AL REE - 46 -
FRA-SA2026-AC074

7 2-5. EPRMEHTRE R (2009~2016 4 )

iR ()

WIIE 2009 2010 2011 2012 2013 2014 2015 2016
Ok 29129 18449 20202 21,010 40,440 32789 19899 21338
1% 192,349 40,954 32449 32472 24577 79262 97402 35,145
26k 20,578 36,558 11,016 9,168 6,055 11,139 26973 14,792
IWLL 6,449 12473 11,674 8070 5486 5749 10129 11,054
ik 248,505 108433 75431 70719 76,556 128938 154403 82328
EfR SR (k)

WIIE 2009 2010 2011 2012 2013 2014 2015 2016
Ok 6,220 4,856 5,797 5,847 10958 10,785 6,150 5,673
1% 186,089 41,952 34,766 350035 25878 77294 92738 39963
26k 34,631 59081 18,740 15,785 10,945 16,834 420001 23,655
3Lk 18,225 33,141 32033 24956 19112 18294 29083 29204
ik 245,166 139030 91337 81591 66,893 123207 169971 98496
T R R

BIE 2009 2010 2011 2012 2013 2014 2015 2016
Ok 0.29 0.23 0.27 0.26 0.21 0.19 0.21 0.19
1% 1.28 0.92 0.87 1.01 0.58 0.91 1.54 0.78
2k 0.73 1.00 0.74 0.70 0.54 0.61 1.05 1.25
IEL b 0.73 1.00 0,74 0.70 0.54 0.61 1.05 1.25
HL 1 0.75 0.79 0,66 0.67 0.47 0.58% 0.96 0.87
R (R, 4H)

BIE 2009 2010 2011 2012 2013 2014 2015 2016
e 131,779 102,019 97,338 104,989 238,534 217569 117,118 140,299
1% 102,112 76923 63,171 57899 63,224 150,082 140,507 73,650
2k 45,177 65,538 23,766 20,561 16435 27550 46,936 23,470
3Ll - 14,159 22360 25186 18,100 14897 14218 17627 17,539
& 493,228 266,840 209461 201549 333,091 409420 322187 254,959
R (kg 4H)

BEE 2009 2010 2011 2012 2013 2014 2015 2016
e 28,140 26,850 27,809 29217 64,635 71,562 36,197 37,301
1% 292380 78,797 67,682 62413 66,572 146357 133,779 83,747
2k 76,031 105,917 40430 35403 29719 41,637  T3,087 37,534
3Ll - 40,013 59414 69107 55971  S1896 45248 50608 46339
it 436,465 270978 205,028 183004 212822 304804 293672 204922
B 40,013 59414 69,107 55971 51896 45248 50608 46,339
R EE T (ke)

i 2009 2010 2011 2012 2013 2014 2015 2016

it 0.214 0.263 0.286 0.278 0.271 0.329 0.309 0.266
1% 0.967 1.024 1.071 1.078 1.053 0.975 0.952 1.137
2k 1.683 1.616 1.701 1.722 1.808 1511 1.557 1.599

k1 2826 2.657 2.744 3.082 3484 3.182 2871 2642
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7 2-6.  EPRMEHTRE R (2017~2024 i)

RS EE (F)

e 2017 2018 2019 2020 2021 2022 2023 2024
Oigt 25,562 25,600 13,718 8,350 19,683 18,714 35,666 14,090
1% 432 041 17,896 30,187 27919 14,907 28449 61,830 100,732
2igk 12,244 10,102 4,496 5,191 6,444 4,272 10,387 14,312
ImLl b 4,243 3,963 8073 5,551 4415 5,154 6,926 5,739
Bt B4.000 57562 56474 47011 45450 56,789 114,909 134,873
R kg

i 2017 2018 2019 2020 2021 2022 2023 2024
Oigt 7,031 10,296 4,436 3,257 7,116 6,173 10,904 4,357
15 47473 18,980 31,981 30,840 16,559 32016 69,326 98,670
2ig 24,605 19,606 8,151 8,840 11,766 7,308 16,124 23,551
3mtll b 16,162 14,120 21,064 14,968 14,547 16,295 19772 17251
Bt 45271 63,003 65,631 57.905 49989 61,792 116,127 143828
T

i iE 2017 2018 2019 2020 2021 2022 2023 2024
it 0.47 0.34 0.17 0.17 0.20 0.09 0.08 0.20
1 0.75 0.79 0.96 0.68 0.54 0.53 0.53 0.35
2igk 0.75 0.42 0.49 (.44 0.34 0.30 0.39 0.23
3kl b 0.75 .42 .49 0.44 0.34 0.30 0.39 0.23
L i 0 (.63 01.4% .53 043 0.36 .31 .35 0.25
TR (F, 4H)

e 2017 2018 2019 2020 2021 2022 2023 2024
Oigt 76,788 100,185 97461 61,790 123319 241,518 535596 #7073
15 90,434 37245 55432 63,797 40,753 TR6T0 171,580 385648
2ig 26,344 33329 13,213 16,531 25,047 18,583 36,162 78973
ImLl b 9,130 13,077 23,728 17,678 17,162 23289 24115 31,665
Bt 202,696 183,836  1R9.B15 159796 206,280 362,060 767453 583360
IR BN ke, 4H)

i iE 2017 2018 2019 2020 2021 2022 2023 2024
it 21,122 40,294 31,514 24,099 44 585  T9.668 163,754 26,922
15 102,119 39,501 58,726 70,472 45271 RR535 192,071 377,752
2ig 52,940 64685 23956 28,150 45,733 31,786 56,138 129950
3mtll b 14,773 46,587 61,908 47668 56,542 TORA0 68,839 95188
Bt 2000953 191,068 176,105 170,389 192131 270,869 480,801 629812
B i 14,773 46,587 61,908 47668 56,542 TORA0 68,839 95188
EEESER (kg
i E 2017 2018 2019 2020 2021 2022 2023 2024
it 0.275 0.402 0.323 0.390 0.362 0.130 0.306 0.309
1 1.129 1.061 1.059 1.105 1.111 1.125 1.11% 0.980
2igk 2.010 1.941 1813 1.703 1.826 1.710 1.552 1.646

ImEL B 3809 3.563 26049 26896 3.295 3.044 1,855 3.006
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MR 2-7. WHEREERER g R (kg)

S RIERTEE O E AR (AN - =) RIERTEE T & AR (38 5 )
' Ot 15k 2igk I+i B (eg) [ 158 25 I+ it kgl
1993 17,147 11458 3,028 522 32,155 11,190 18,688 4237 3331 37446
1994 18,694 7279 2926 BOG 29,706 7727 13235 4675 4331 29968
1995 7010 7932 190 779 16,111 1237 7584 3438 3301 17,560
1996 13,031 13,080 1,983 3,170 31,265 1,357 4,353 4,032 5472 15,214
1997 32975 7.837 976 1,276 41,065 6,241 4,526 2,175 4,235 17,177
1998 13,589 5,093 1,260 495 20,438 4,760 7.537 2455 2086 16,838
1999 76,006 5,201 1,388 500 £3,096 44 746 2,157 1,518 3,599 52,020
2000 15,356 16,624 1,115 77 31372 11,618 46,001 B48 5,265 631,732
2001 38,034 9,173 3887 2449 51,342 18,458 12,207 9,352 2402 42419
2002 10,323 15,520 1,482 1,351 28,675 2404 80,524 16,256 E 830 108,023
2003 2,421 6,425 1,143 71 10,061 617 25,775 15,454 1,663 431,529
2004 4362 625 483 798 6,268 2564 2424 3271 13917 22,176
2005 5661 1,009 109 165 6,944 6793 2764 656 4797 15,010
2006 18,571 1,580 28 172 20,351 12,523 4852 1335 31414 22,124
2007 12334 4,005 444 766 17,548 7485 18482 3440 4338 33,746
2008 8935 2916 469 103 12,622 8946 4161 5500 5268 23874
2009 1664 3,012 51 97 6,824 2557 10903 5324 1988 22771
2010 3,675 1,376 531 362 5,941 1,181 1,919 9,528 6,101 18,728
2011 3436 1,075 BE1 9 5472 2,361 2,347 1,683 4,559 10,951
2012 4317 1,200 459 [i] 6,006 1,530 626 1,226 5,031 E413
2013 E667 1,123 313 222 10,325 2291 208 TEE 5,137 §,424
2014 6,763 1,154 447 151 E515 4,022 1,356 1,045 4386 12,809
2015 3366 2,123 913 ke 6, TRE 2 T8R4 4,863 6,246 6,510 20,403
26 3,895 1,270 910 401 6,476 1,778 1,438 3,126 3,267 9,609
2017 5155 1,104 1,680 249 8187 1876 2,066 3426 4117 11,486
2018 168 2426 774 57 11,426 2128 2518 1884 3622 10,153
2019 3842 2849 489 11 7,291 593 4127 2316 3467 10,503
2020 1,037 e 1,023 463 5,633 219 2630 1,009 2,125 5984
2021 5928 1,736 B41 727 9,232 LIRE 2,591 1,427 2476 7,683
2022 5393 1,024 1,542 58 8,017 797 2,193 1450 3299 7,738
2023 7,576 7.440 4,254 1,138 20,408 3329 1,718 3,281 2322 12,649
2024 1826 7,371 1,351 498 13,045 531 10,052 2,357 2,154 15,093
R RS EE T FoE xR
O 15 i 3+ it (ke O 1ink 258 3+ it (kg
1993 0 187,724 25470 14,108 227,302 ] [i] 2186 2783 4,969
1994 0 60,128 2E,182 6,998 95,308 [i] [i] 1,305 915 223249
1995 0 62 664 19,754 9707 92126 [i] [i] 1,017 2670 3,687
1996 0 14603 7788 1263 25,654 0 0 5691 1307 £.997
1997 0 16346 L1001 6280 13,626 0 0 313 1978 4290
199% 0 75475 5948 QRTE 94 300 L] L] EE L) 587 975
1999 0 33511 8479 4,882 46,872 0 0 B45 1230 2075
2000 0 265838 9597 7572 283,007 0 0 1517 442 1,959
2001 0 101,417 47958 5806 155,181 0 0 1,450 513 1,963
2002 0 402,125 17,444 3,793 423,371 ] L] 51 11 64
2003 0 74,624 73,417 22743 170,784 ] L] 13,074 468 13,542
2004 0 19,313 16,489 42,158 77,960 ] [i] Ell 3,394 4,205
2005 9 35,515 4,284 11,362 51,170 ] [i] 1,077 4,070 5,147
2006 0 104,327 6,792 11,986 123,105 ] L] L] L] 0
2007 0 18K 489 25,557 12,207 226,253 ] [i] [i] [i] 0
208 0 112,907 20,841 15,051 148,794 [i] [i] [i] [i] 0
2009 0 172,174 20256 14,141 215,571 [i] [i] [i] [i] 0
2010 0 38,657 449,022 26,6749 114,358 [i] [i] [i] [i] 0
2011 0 31343 16176 27,395 24,914 0 0 0 0 0
12 0 33177 14,070 19,524 67,172 L] L] L] L] [i]
2013 L] 24 548 9844 13,753 48,145 i} i} i} i} i}
214 0 72, 7TE4 15342 13,757 101,883 i} i} i} i} 0
M5 0 85,752 34 842 22187 142,781 i} i} i} i} 0
2016 0 37,255 19619 25,537 B2.411 ] L] L] L] 0
2017 0 44,303 19,499 11,796 75,598 ] L] L] L] 0
2018 0 14,036 16,948 10,441 41,425 ] [i] L] L] 0
2019 0 25,004 5,347 17,486 47,837 ] [i] L] L] 0
2020 0 27,100 6,808 12,380 46,288 ] [i] [i] [i] 0
2021 0 12,231 O 498 11,344 33,074 ] [i] [i] [i] 0
2022 0 28,813 4,316 12,938 46,087 [i] [i] [i] [i] 0
2023 0 58,168 E 589 16,312 §3,070 [i] [i] [i] [i] 0
2024 0 £1,247 19,843 14,599 115,690 [i] [i] [i] [i] 0




FSOTRE-ZAEREE - 49 -
FRA-SA2026-AC074

MR 2-8. IR g R ()

o IR O E i (G - =) RN TR M (B XA
' 05k 1% 25 3+ it (2) 0k 1 25 145 it (R)
1953 90416 26754 2270 183 119,623 20870 21500 2607 1,155 55,141
1994 64,659 16,860 1979 255 £3,753 22,073 17,205 3072 1,502 43,852
1995 44225 15,795 286 245 60,551 10,301 10,666 2,353 1,144 24,464
1996 67320 19,045 950 1,027 §8,373 1859 4024 2432 1,993 12,308
1957 167,766 17,665 587 433 186,452 2EI1G 5217 1,791 1,450 16,777
1998 44924 9803 771 149 55,648 1,962 075 1,523 724 22,284
1999 328500 6,817 854 149 336,320 118,141 2425 972 1,210 122,748
2000 60,722 32,746 639 107 94215 15196 67,546 466 1,560 105,198
2001 174,520 16,386 2,504 &9 193,499 57847 14570 5997 754 19,568
2002 44,653 33,766 840 506 79,765 6,738 110,635 10,585 3208 131,186
2003 11,214 17,675 954 26 29,900 2105 36315 11267 683 50,370
2004 17,681 E82 124 158 19,244 B052 3119 2337 5831 19,439
2005 24,431 1,969 66 69 26,536 22209 3430 414 1,780 27,833
2006 £5,620 1,782 16 6% 87,486 42747 6,742 796 963 51,248
2007 53770 6307 262 170 60,509 27,945 26360 2,087 1,275 57,667
2008 37,794 4560 198 B 42,720 25,550 6497 3,784 1,762 37,632
2009 16453 4,580 12 18 23,111 10,677 14,779 3,559 1,501 10,516
2010 15133 2,496 308 119 18,056 3317 2678 7202 2,259 15456
2011 13,586 1,557 507 ES 15,721 6,706 2803 448 1,644 12,150
2012 15,437 1,794 288 0 17,920 5173 914 150 1,553 E,360
2013 32,575 1,804 188 70 34,637 7,865 108 519 1,354 10,136
2014 20264 2,076 312 66 22,719 12,524 5380 658 1,102 19,665
2015 12,062 2,704 547 142 15.455 7837 027 4153 1,932 21,649
2016 15660 2,755 613 136 19,164 5678 2344 2214 968 11,203
2017 19,647 1,950 LOTE 70 22,745 5915 2,708 2,061 1,105 11,788
2018 21,153 2614 151 1% 24,136 4447 3453 1,227 B46 9,474
2019 12,393 4231 167 14 17,025 1,325 4512 1,232 939 E,008
2020 7,691 1,714 530 206 10,141 659 2,571 594 562 4,386
2021 16,877 1,759 453 248 19,337 2806 2510 774 615 6,705
2022 16,778 1,632 B32 54 19,206 LO8E 2361 846 E73 6,067
2023 25850 6474 3230 506 16,049 9815 4212 2,180 700 16,508
2024 12519 7.598 731 137 20,985 LST1 12,005 1,280 514 15460
e ST S FCE ] Bk
05k 1 gk 25 3+ et (R) 05 1 gk 26 34 et ()
1993 0 178346 12,157 3811 194,314 0 0 1,523 965 2,488
1994 0 60705 15612 2,117 78,434 0 0 909 121 1,230
1955 0 S0488 G879 2735 63,103 0 0 107 925 1,633
1996 0 10950 3,639 914 15,503 0 0 1670 1,264 4,934
1997 0 14088 5352 1,852 21,292 0 0 264 1,414 1,678
1958 0 61019 4524 2776 68,330 0 0 271 204 475
1959 0 27550 4328 1,472 13,356 0 0 587 440 1,027
2000 0 275696 4859 2,077 285,632 0 0 1,125 181 1,306
2001 0 BOTED 26930 2,044 118,734 0 0 1072 170 1,242
2002 0 398405 £325 1,059 407,788 0 0 42 3 46
2003 0 60835 315479 6936 103,250 0 0 11,363 233 11,596
2004 0 16148 9271 14,980 40,399 0 0 671 1,124 1,794
2005 14 28908 1972 3203 14,098 0 0 714 1,451 2,165
2006 0 91834 31592 3608 49,033 0 0 0 0 0
2007 0 181,747 14,640 3,727 200,114 0 0 0 0 0
2008 0 101,501 12,116 5264 118,881 0 0 0 0 0
2009 0 172981 16887 4811 164 879 0 0 0 0 0
2010 0 35779 20048 10,005 74,921 0 0 0 0 0
2011 0 28049 9511 10,000 47,560 0 0 0 0 0
2012 0 29763 £129 6517 44,409 0 0 0 0 0
2013 0 22375 5346 4063 11,783 0 0 0 0 0
2014 0 71805 10,168 4580 £6,554 0 0 0 0 0
2015 0 6670 22273 K055 116,999 0 0 0 0 0
2016 0 30047 11965 9949 51,961 0 0 0 0 0
2017 0 37383 9105 3,069 49,557 0 0 0 0 0
2018 0 11,829 £523 3,009 23,452 0 0 0 0 0
2019 0 21444 2897 7,100 31,441 0 0 0 0 0
2020 0 23634 4067 4783 12,484 0 0 0 0 0
2021 0 10638 5218 3352 19,408 0 0 0 0 0
2022 0 24456 2504 4427 31,478 0 0 0 0 0
2023 0 51245 4987 5720 61,952 0 0 0 0 0
2024 0 1040 12301 5088 98,439 0 [ 0 [ [
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HWEEM 3 BREHRFEOHEL

AR CTII_ERKETAFBRICEE L T 7 VKRR 2 —7 % v b THE
TOREHERENTONLTEY, 20 1 RiddH 7= OEMEE (CPUE) O Z1T
VL0 RAEREREMEE LTHNTWS, o, S<SEAMBEICL IS hE (BEE
A3 B0 ARG, DeLury JEIC LV 1 EAVMIEIRERZHE L, 1 8
EIREEEMEE LTHOY TS, AfHEER T 0 A EREREMOEELTES LW
1 ARG IR AL OHEEIE DOFEMIZ DOV TR T,

1. 1RABREEFEDHTE
ARRBEDT 2 —=27 VPA Tlix., S ITxMAEDRIE - 33T — X )5 DeLury 15T
BoN IR OERERIFMEN T 2 —= 7L LTERN S TWD, Zo&FRER
BEEMEIE, S <ITXAMEENMTDILD 10 A HEF 2 A ToRME, Z2mkks IO =5
W& G5 L2 AR iR L A &0 T — 2 2 LT . BLF R ()11 2001)
MHROHILD -
log <g,y—m> = log(qyly) —qyPym —Hym + Eym (1)

ym

ZIZT, CulEyFEm ADWRERS., E Xy FEm AOEHE GE_HERER) THY,
RTINS 8 72 0 O E 3L (catch per unit effort: CPUE) # £ 7, HiLIZEBIT D gy,
LIZENZEI, y FICBITDBERRLOHERERERL, HEESNDH T A—FThH
Do Pym ym 1 ZTNEIL, y EOUWMBLED m A £ TORBE R L B AR TIRK
THY ., el FTEETHD, FEIHAOFRTEZ D EE L, BEZNEIZZDOA D4
FTERLADELELOEMAL, A% 0 AR REIIE R CERA STV D
HARIE RS M=0.25 % 12 CTRRL7=b D&M H LT,

2 LA 1og(ComlEym)yt ym 7 BEVZES, BREES ))& Dy AL E U2 BG4 %
179 &, UIA D log(qyly). & D3 —q, THDHDT, ZIMBH/RTA—F q, LIS RDBILD,
LU, ZOFETEHEFEORBREENMNLICHE SN D720, EREEOFELEH NI L
IR B H > T, FFlZ, 2020, 2021, 2024 FifH Tl EERNADIEE L THEE &
iz (R 3-1) o Zhid, 2020, 2021, 2024 Eifa i OBI#4# O CPUE 7MKL | IR
Hi72 5 CPUE 3N L7272, FRNCIRERERAHEET 256, BUREMROBEE N IEIC/
LT EICERTLEEZLND (MR 3-2) o FFIC 2024 FifdTlE, 10, 11 A ® CPUE
DMEMN- T2 Z STk LT, 12~2 H® CPUE RIEFICHE L . ADHRERERNIHE ICHEE S
nizEtExohb,

ZOE DT, PIIEIREEOHEEE DO AN fEFEMENIEF IR E W Z L) 5| Nishijimaetal.
(2019) TIFHFEOREHE RHRER) NOBEEREZ PIT 2 FEE2RFT Lz, A
RO T MBIREORE R LA BRERIIIHERADEBAR LN 5720, BERE
REWBEHBEOBMET%52 LT, CPUE OFHEENN LT 52 L0 RERTVD
(Nishijimaetal. 2019) , JEAER &) &ICHBBIRN & 28 M & L Cix, B EDOHIK
R, MRIERE I O BRI R - 7o 2 &0, REEICH L iR B ORISR 5 2 &
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WZIRoe 2 ENBTOND, ZOH, LLFO X D TR EREREZ RS NEDOBEBTE
Lz

log(qy) =a+ flog (ZmEy,m> 2)

ZT. &1WJWE@@Wﬁ%%%LT%D\N?%~&aﬂﬁ%®ﬁbbmﬁﬁé
ﬂéﬂ7% B LoD, IBIT, T—X ORI U CHEERHEEME A5 57290

—3iE (X1 j‘ézyzmsym%ﬁﬁd V) 72 TT&K (&b %/2{47/1/)
Hf/J HIHEE (T Tmleym|ZH/ME) ZHER L2546 (BhE - BuMERHEIEET V) b
HE L,

FEAT DFE R, AERIET L TIE AICe 78 91.7 ThHoT-DIiext L, BhE - i/ JIEET
JL T AICe 23 100.9, B3 18 « o/ MEXHMEIEET L TIE 753 Tholo, Liehi- T, AR
REREZRENEOREE L, S bICh/MaxHELEZ# T2 Z £ I2L > T, CPUE O Tl
NN ETHZ N ENT, BhE - Rk BhE - B/MasHEEOWTho
BAETHLRENELBEREROMICADRBEBRIED NN, b OBE»HKE 4
NOBBIEAAEL (WX 3-3) | ZOfER, FHlET NV EBNEET NV THEIND Y]
HIEWRREET, 2017 FEEMEE TIE 1T EAEED LD o208, 2018 FJHILIBRIC R

TIE, K& < B 2IHE R @5%t(@%l3®o_@t@ PRIV TIE, #Y
PEx oo B EHSIZ EoBIC LY | IR O CPUE MK A H D Z &
72 DD DeLury IBIZ L5 1 i faWIIERBEOHENRREE L 72> TRV | ZHITHEWHE
EREROARMEEELESE > TWAAEEMENRH D Z EICIFEELRILETH D,

2. ORXAAEREREBOELEL

FrEh « ZPEREED T 7 ZI3HIAEE LIRS W, B - S RNE TS 0 o pEIRE T
SE LT F AN BN~ Lt S, RIS ORI 2RI 5 2 LR s T
W5, —EEIKEMIERTTIL 2004 000, RRBEOMAREDO L L2 RWICHET 5720
ﬁ@ﬁé%ﬁ%m%ﬁbk%?7ﬁfﬁﬁﬁwﬁﬁﬁﬁéﬁ01wé(@%&ﬂzmwo
YA T, 5~7 AT TEBHZ V) 1 BIOMHE CHREZIT> TR, #HAFEKICS
WTIEL T Y720 577 B (£ 1.45SD) . RMEEUCOWTIZ 1 B Y729 ) 7.37 [H
(£2.77SD) L7 > T %, 1 B4 72 0 OERE (CPUE) 1%, HEfDRKIFICH bE T,
HOHRHIC Y — 7 2 b OV ARG E 2T (M2 3-7) . LavL, wFEOFHE AT
FELTORBETHY , WV APHEICBE SN RWVELH D, Fio, 2017 FILHA
% i@ Lhm#&%%ﬁﬂﬁmf%w BRELREWEEZX D XD, ak— MEHTO
Fa—=27LiEE CPUE Oxt#ia & > TR+ 2729, H 540 CPUE 7 rDHE1T
TOEFETHEHF 2—=0 ZIHHTE2, CPUE IZH/IMEZ &4 2 & Tt ATRETlxd
L8, BUMBIZHER MK FT D72, AlHE7eBR Y CPUE OREMEL T35 Z ENEE L
WweEZ6hb,

A EEE T, 0 R ARG IR B EEIZ SV T Nishijimaetal. (2023) (ZHE-> 729 —
72 v Mili# CPUE OFFEMELTFIEIZ DWW CEL#ET 5, Nishijimaetal. (2023) TiL, 7—%#
BRI FIZBN T, MALEECBIHFRAZD R BEELERT DD, T X L%
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BEMBACHNEZET ) IR SN, ZOFTATIE, FLSONBEHEE L,
T LR UTHENREHET 52 LT, AEMMA®E LG RERENE v O
THEFREBIEMNAE e &R0 2 L 2T D Z ENAETH Y . FFHHIC Il 7o 3 HEE
ENd, FERIC, REEOEFFHMIICB W TH SV ADIIRE R T /ST A —F DIEEE) %
BIEAEHE LTHEET 5T A2t L, EMESYE & QMRS X o TPRIMERE % 2
L. EFVBRZ{To7-, WIC, BIINT-ETF ML DGR EEEHEAZEB L, ak— |
FENTDF 2 —=2 7IZBT 5 0 R EREREME E UCHEM Lz, 72d, AROETMN
(2R T 2025 FFIRICIT O -AE T — % £ TEMH LT CPUE fE#{L 21T\ 2004~
2025 AEIRIA D 0 R RRAEIREIFIEME A2 HEE L7223, AEEOEFREOHEET 2024 48
HMETTH A, 2025 FFEHIO 0 % KARMEREFEEIT T = —= 2 ZIZITHN TV
U,

P—T7 % v PRI L 72w iE 2004~2005 1T E S 5.0 mxE S 0.5 m. 2006~2007
IR S 10.0mx & & 1.0 m, 2008 4FLIBEIZRE S 4.0mx & X 1.0m Th D (FEIED 2008),
DY A XOEBEEEZBE ST H720, (1) #ifEOmE CEIEELME LGS, (2) #l
WORSTEHEAZMELEEES., Q) RICHLHELR»>T5GE, TR EL L
Tl A, (2) OHEAPMOSFMARE LY b EERCCEn -T2/, iR ST
BNEORMIEZIT>70 (R 3-1) . 2008 FELIBEOEY A X211 5 1 [0 L8 % BAL
BN E L L, 2007 FELLRTDEE ST B AMIE L2, 2004~2024 £ % TO 21 FEB OFRAEIC T
L7 —2DkE (N) 1X127 Thoiz,

IV AT DA y AfF ¢ O CPUE OMIFRHED R EBUILL T o ZREE% (U7 A% T
=L

Ty =— exp(ay) X (t — by)2 +cy, 3)

E(CPUE,,) = E(Cy./Ey,.) = exp(ry,) . 4)

T, aplI IV ADNE RE) 2RI ANTA—=FTHY, FFBEEELHEHAL T DX
WERIIC IO BT 5720 Th 5, bz —27 Oz E£ LT, EMFHOEL
ERTNRT A= THDL, AT CTIES A1 HZ =0 L, ¢l I8~ DRESEET
INTA—=RTH5,

BRERKIL 0 U LOBEETH Y . BN UL & 72 20 B O 2358 0 b7z
7o, OIS RH Uiz, SRR OMRHE wy, 255 & E, & CPUE O HIFHEDFE
THEL (uy, = Eye xexp(py,)) « In,, x (1+@ X, )b, BHED E, 1347 %
v MEIZHTED | o [ TBSHOREZRT T A—FTH5D,

INT A =5 ay, by, ¢y DIFEEBO/NRE—NILLTFO 580 ZBE LT (¢ 2l & L TR
7). 24U B I CPUE OFEYE L CTRI%E S 4L TR JA < 38 H 41TV % Vector Autoregressive
Spatio-Temporal (VAST) €T /VOEHROHEEICEE SN TWDHEDTH D (Thorson and
Barnett 2017, Thorson 2019) .

1. Fixed: [EENI CTHEE
2. Constant: FFICE BT (¢,=c¢)
3. White noise: ] TMILE LTT & LR THEE (c,~Normal(0, 6f))
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4. AR(1) : HDHELAFEDONRT A= EIHENSD 5 (cor(cy, cyeq) = pe)
5. Random walk : HDFED/NT A — X BEIHEOEEZYFHEE LT, 22704
LZEET D (cy~Normal(cy_y,0¢))

1 &2 ITEEDRTEEONT A—ZZHET DD, 3~51LT7 VX 2R EMH LI
TEERE LTHRFEDONRT A—ERHEIND, 7 X LR EHEHT D Z & THiOHK
T HOT, Wl EAHEE SIS <20 HEIRAE L EFHRERENEr D
2017 FEIEHIOFEIEIZ OW T /NS RIEOE L 725 2 EDHIFF S LD, ARFRAEDRIZRIT 0
% DRI TH O kG & 70 DAL L2V, BREORERRI% OFECTHET 2 Z
EHIEL T HCERET AR T U F LY 4+ — 7 T MTOWNT O L1, ay, by, ¢y €
NZENSHEY o, B 12580 OFT VZMEHT Lz,

INT A —HZHEEIZIX template model builder (TMB) @ R /X 7r— % 7z (Kristensen
et al. 2016) . TMB 137 77 il & BEMNITHS < @EEHRIC L D BHEE % ATREIC
THNR =V Th D, THETIE, TMB & W TEEZE R CKEER TR O 22 M55 A7 o PRk
ez HEET DA EAIZITHOIL TS (Nielsen and Berg 2014, Thorson and Barnett 2017,
Okamura et al. 2018, Nishijima et al. 2021) ,

FREEZEHT 2720 DRA NET LVOBIITLL FOFIETIT 72, £3°, 0 < o
EBT IR T A—=Z B L T e, HEEREZFIE T 72O E e~ v BTN
RDONRD oIz, TDEEMMOERS LTz @8 i) . Wiz, #EEITHEN R 5
BRIz ETND I, AIC & BIC DENENR/NDET NV EZRAT, FZIZ, AIC /b
L BIC fx/NDET /A LT 1k & 282/ 5E  (leave-one-out cross validation) %4777,
FREE OFHIIZIE, AOMBEEEZMH L (AOXHEEEEN/ NSV ETFHEE &
W)

ZORER, AIC & BIC TEIRSNHET /MEIRE B2 o7 (e 3-2) . AIC T
N7z EET VT, TR TE =27 DOREE (o) ZEENRTHELIZET LV ThoTo,
FORTYH, &b AIC BED>T=DIE, 7OLADEE (a) Z—EL LTHIEL, =270
Bl (b)) ZIMSL (WN) ICHEET 2 ET L CTh T,

BIC YETIX, =7 DKREES () &, TV X LR EHH L CEELSE LTHEE L
BT AN EALICRITNTE Y, Z2OHTYH BIC f/hET VT VUL ADRS (a,) DIRSE

(WN) (ZZ kL, ©—27 ok () 1T EELTIHET L THoT,

AIC /NDET V& BIC f/hNDET V% | Ak E R ZEMFETHIER L& 2 A, ADXE
B E D1 BIC le/NET VD IS o 7= (AIC /)y : 2.85 + 4.43SD, BIC /) :
230+2.028D) . ZiiE, EEDRLV LT U X LHEEFEHL TCE—7DOREE (¢) &
WETHETNLOFBTRIEREITIENL TS Z EE2RLTND, ZD7®, BIC K/hDE
FNTHDH/VIVADNE (a)) PMSL, B—7 O (b)) B—E, =7 DKEEX (¢) B
TN F— T CENTHETNERARNET LE LTERM L,

NRANET AT, =27 ORIITFICEILT —ETHY, 6 H74 H (£1.0SD) &H#EE
iz (X 3-6b) , #HEE IZ B — 7 L0 BV E W CPUE 28Ul S u7z 2006 4
g & 2015 AFEENI SV A DIEN IR #EE S v (2 3-5, 3-6a) . 2L ADIRILT
VH BAHEEET D 5T, B OKRE 1T 2000 FAHE LR, BAMEmEZR L TWD
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23, 2021 LI I BN R & 72 0 . 2023 AEIEHIICEVME A R L7214, 2024 A=,
2025 FE O v — 7 XK HEE S e (iR 3-6¢)

R METIVOBEER A MR 3-7 1T T, IR ZE OB AN — DA Th %
EWV ) RIERFLAZ 2 VE I T — A IV ) TRRETHREELTZRER. AR TIER»o7 (P=
0.755. #i2X 3-7a) . £72, QQ ¥u v LB Lo PHRIBZHE > Tk v | &I 7o
7 (FHRX 3-7b) , EHELFEZE & TRl SN SEREOMICITAE R RBfRIT 20~ 72 (P
=0.434, #iEX 3-7c) . HEHELIRZE L FORICOAEZRBRIT o7 (P=0.96, 2K
3-7d) . fEAE(LFRE L B ORBICITESCO R IEOMBENR S - 7208, AE CTldeno (P=
0.063, fHRX 3-7e) ., I al—varyTEKEREZEeT —ZOHOFRIE (50) 1%,
BIME (48) L0 @S bOOHETIERLS (P=0.128) , Bur—XOifk
KU/ N E Vo ZREIZENZ E2VRIBE S (X 3-7)

FEOEFREFEMIT, 2 kB £ Iz CPUE O FEZ DT 25 2 & TR,
T ARESDARAEES Z 212k, UUTFO X 5 I A2 3 E T 5 2 LT

D
L, = fooexp [— exp(a,) x (¢t — By)z + éy] dt = exp (¢,) x LA’ ®)
. exp(a,)

ZDOffiiX CPUE O IR E y =0 CTHEN-EHBETHY (WHREX 3-1) . FH —HR 7=
L EOERRBREREOMAHEICHE YT 5, A t D—w0hHooE TS LTV D DITMNTHY
WM Z RO D720 Th 5. EBRITIX, 24 FROFEHHOF T 7Y v 7ok b R
WH A 14H) EREBEVH (7H 24 H) IZIE TR CPUEIZIFIE 0 £ 725 TWNDH T,
ZOFEMM T O A O TR CPUE N BIEEMEAZFHE LG A THORMEIRIZEAEED L
R, Fle, ZOENS, BT O A I T EET b ITREEICEE LW E RS0
Do T B DNREDNSAL T AIEEIT 1729 2T EEEE O MFHE D5 24T - 7= (Thorson
and Kristensen 2016) . F7-. EHEXEILZ TMB IZEEIN TWAETF AL HEIZ I VRO,
Z DEWECIRIEMOE R L2 RIZ2W T, / 2V CPUE OFAEDRKEE & > 1256 ()
TFVERRME) BEO 2V CPUE ODEED L % L > T-56 (/7 I T EHHE) Lt
L7,

FEAEAL U7 FRARfE (0 s KRG IR EFEERIE) OFE Ly NI/ ST AEESe / X7
N RN LR TEHE Sz % — &R Le (RIK 3-8) o 7. 2006 i/
S T AR TR LR X RIS & > 7243, 2008 4RI 2014 AL 2 v
(AR T LR X ORI AR o T

5| A3k
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MR ZR 3-1. Wl A XN L 2550 Bl IE 0w O

FHIE 5 1% (DraEifE QFx GMHIEZRL
KB S 604.1 603.3 616.9

fiE# 3-2. AIC 3 X UYBIC AAMETEIRS L7z BAL S L E TOET L

Log- AAIC or Pattern of annual variation*
Rank
likelihood ABIC ay b, ¢y

AlIC
1 -261.45 0.00 Const WN FE
2 -259.51 0.11 AR(1) WN FE
3 -260.96 1.03 Const AR(1) FE
4 -259.04 1.18 AR(1) AR(1) FE
5 -262.25 1.60 WN Const FE

BIC
1** -289.56 0.00 WN Const RW
2 -288.82 3.36 WN Const WN
3 -289.44 4.59 AR(1) Const RW
4 -289.56 4.84 WN WN RW
5 -294.73 5.50 RW Const RW

* FE : fixed effect ([EE®IHE) . Const: constant (—7E) . WN: white noise (JHS7) |

AR(1) : 1 ko H S ABES. RW: random walk (FiEEDE 2N HAFHE) .
ok REFERFMICEBIT D 0 AR EREEOERELICHN O NZET L,
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HWEEM 4 BEBRAMBROHELE

RRBFEOMABREIIARLZETH Y . BIROLZERN MR - EkZ HAYE LT, 1980 44X
6 hT 77 NTREE DS KBRS TV D, RS OIR AR 5 ICTIN R %
HEET D 72 812,2000 0 513 A T A b~ —FEik, 2005 A0 513 ALC B R,
2007 AEIAHA D D IX B U BREZFR S 1Th ST, B8, A 7 A b~ —iEikE L O
BECIBRAERRI I T AA I L 0 . ALC B AfEaki Ty o B s X OVE A O &% I T80k
FENBEIT A Z S VIR L Tz,

IR O TIE, IR A (5« =G, NS~ BRTRNE 36 L OVREEF#E D 3 Vi
WZRBIL, ZENZENOUBEIZ DWW THEIE Y A X & RN O BILR 2 Rk i i o JH ARG
EnbRD-, ZOMBREEATSZ LIk EEGRKTE 2 80 -2 T ORI
DWTIRIMEhEZEFHHE LT,

TINRZHET 5 BT, 9B O VRN ER 2 55 Uk R, P8 - =]
BETIL0.0702 & < TN~ BEIVE CTlE 0.0414, AEEFHETIX 0.0099 LK< HEE STz,
WIT, HORBERNCIRINZh R & | Z O BRI O EE IR & O AFHR L, Zotks
B 2Rk & OB EREI LI 24, mWHEITRE O biido ey, LLTFOR%R
ANELNTZ,

Y =0.0181X - 0.1004 (n=83)

XA R (mm) Y - WSINhERE (I B s - s N zh =8)
ZDH, ZOFRAEL LI

K=G (0.0181X -0.1004) K : dhnzh
(G : B8« =38 ¢ 0.0702, 1) EE~BATE @ 0.0414, A2EF#EE : 0.0099)
LT AHENE =T,

COHEER LW LT, SR O FE 2R DIRINZhR 2 HEE LR, BRIt
(BRREAE DI E CHR DRI RO D ERSN L e — S OIRR i 2 5 Te) 25 A LFE
R & IR OFE D SR A O MA R 2 LG Lz, 612, 2O
A DIMARE ZRIEIMAT 2 10 AR 0 0 et BRERBE L 272 L, HRET
PRI L > T4 AR CORRBERMARE (£ 4-1) ZRHLZ,
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HEENS EEEAEBEREIFRKERSE

B4 F 11 AR SN BB SR I BT S PSR B i T oo B AR PERILRICBE T
DIRFHCEEDE | AR TIIRE AR ICET DRI ES < AYFRE A EE L &
KFfoe A pE B MSY % F2819 2 1B EDOREME (Fmsy proxy) & L., BEDMAKIZ B &
LT AL E AR 5 1B L— /L DS A 28T 5,

Fmsy DIV & 72 2 AW r0 8 R YEE IS 15%SPR ICARYS ¢ 208 E A2 WD Z L
XU (Wi 8-1), KRBEORKEAEZEOREME (MSY proxy) %60 h>, MSY %
FHT 5 BARONREE (SBmsy proxy) 1L 84 hrEREESND E L DI, 2D SBmsy
proxy 23AREED HAEE FILHE(E (SBtarget) & L CIER STV D (E#HIED 2022, filild
% 8-2), ¥z, IRAEHIYEM (SBlimit) (213 HR(XH A E (SBmin : 13 F ), ZEjfak
# (SBban) ([ZIZEEMIZO0 P2 AN ERBBEINT NS, 72k, MSY OHEEIZH
W2 RT A —F ORI RE 7-1 1277,

EAEEHJLME(EZE & . Fmsy proxy Z JEMEIZ L7 7 o v F &R 5-1 12RT, T =
—=V 7 VPAIZ L V57 2024 i OB & (SB2024 : 95 b)) 3 H RS PRALHE(E
Ra LD, KRBT D 1993~2020 FIAM O 1T Fmsy proxy £ D 22> 7203,
2021 i HA LA 1T Fmsy proxy % Flal-> T 5,

EHRRRBIC T DA 1 BdH72 0 oFifai (SPR) O, (IR WA 2 A kHE

(%SPR) &EHIA 1 EH 7= 0 ojfasER (YPR) O4ERRR] D BIE Z M 2 X 5-2 12777, SBtarget
[ 95 %SPR LA T Tl kiDL < 2 5 5705, 2Ll ED%SPR IRV T
3L EDERNEL o TN D,

5| AR

ELHARL « SEHRE - FETRHE - P EAR - BBLJESE - HOAR—IL (2022) BF0 4 (2022) 4R
FE T 7 78 ISR OB BLELYE(E S (2B 2 W ERE B R R FRA-SA2022-
BRP17-01, 7K EMFIE -2 F A, B, 1-115. https://www.fra.affrc.go.jp/shigen
hyoka/SCmeeting/2019-1/20221028/FRA-SA2022-BRP17-01.pdf (last accessed July 14 2023)
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HMEEM 6 REEERAEICHIE LFETA

(1) FETHORE

EIRGHMN CHEE L7z 2024 IO EIREN S . 2k — MENT OFTHEE A VT 2025~
2056 I OF R THEH R 21T o 7o, FER TS T 2 MAZEIZX, SF4 (2022) FJE L
T 7 TR« ZEREEOGIFFEM (FRA-SA2022-AC-74. BEL&ME A 2023) (B W CTHEE
STz 2009~2020 IO RKIKH KM ARBEIT R LT TED e RHFEH I ko =
TR L7z, MABEDOREEMEZEET LD, 1 HREIOERVIRLUHEZIT- T,

FIARBEZ RO CTIEikR: L CHREE SO TOIL TN 5728, BLIRO B 3 ik S v b
Yrtr & LT, 2020~2024 IR O FEJUINZh=R 0.051 & FE Rt 53.1 TR % 3k Ui
(2.5 HR) # NLTHEEHKEOMARE E L THEEDMARITIE L& ToOTRILIT
27,

2025 i o sE B X TR S D &R E & BUROMEET (F2022-2024) 7 HARE L7z,
BUR O 1T B EA MR 2 R U 72RE & R DRIRRCAEY T A — & CEHRES)
DA T T 2022~2024 G D2 F 2K T 5 %SPR (21.0%) #5225 FEE LT,
72¥. 2025 FERHNC OV T, TCICRE BRI THOIL TV DS 72D, IIARIZIE N LR
HR DM JBE 2 I L 7=,

2026 FEMILIEOIE I, SEC TR SN BAEL S LI FRRofEE B A%
TED BT % Wiz,

(2) TR PRI 2

RS PR L, BAESHLEE R LI AR - MET 5 EMMER AR L
T, BHABICHIGLZRELE (F) 28000 TH5, 57 (2025) FE fHEEH
HAIR LN ABC BED =D DOIATEE (FRA-SA2025-ABCWG02-01. 7K FERFZE - 205 1Ak
2025) ) ClE, BAENRNE IR 2 TRl 72356 3K ER £ CHEMBIIC g
JEAHIT 5 & &b, Bl EPRAEHEILEEL RI2H 55551215 Fmsy proxy (2R #E4R
BBEFERLTMEEEETOLRETDHLOEERLTOD, fEK 6-1 [IZEHIZN (2022)
ISR VIBREN-FEE A 2R, 2 TS LIRS 2 07 L LEEBEE
RLT,

(3) 2026 it o T HIfE

HEE PRI RIS ERAE SNz 2026 FiE O R IT, MARLE L TRARH
KIZEDIMADBZERE LSS, P07 THIZ138 by B2S 1.0 THIIE 186 b
Tholz (fidR 6-4a, 8-4a, 8-6), BUIRDHURAAE LG Tk, 2026 M D
WBEEITP 2007 THNIE 139 by BN 1.0 THIUL 187 b ThoT- (FliieF 6-4b, 8-
4b, 8-6), 2026 FRMICTHISH D BMAEIL, WTNOMY IR LFHR TH HARE P EE
Zx LAY, PHLLOMARRETHFESL 525 bk RIAENT-, - O AEIIRAEH
AR ETh D728, 2026 FjAH O£ X BxFmsy proxy & L7,
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(4) 2027 i LARE O T

2027 FEIEHICIRE S F O TR THIORE B2 R X 6-2, 6-3 B L OHIEE 6-1~6-4 TR
o 2027 FIRBILIBEOMA R & L TRIRHKIZ K DMADHREAEE L, S BEEAIZIC
FaS EHA 10 AF MRS L7255 A 2036 R O BlAEO THIE B 23 0.7 THiLIX 139
kY (90% I EX[EIE 100~186 R 1), B A3 1.0 THALIL 84 k> (90% THIX [ IX 58~115
hy) THD (EHREK 6-2, ffidF 6-1a~6-4a, 8-5a), 2036 FIfAHAIZBIA RN BAZE B I
YR E BRI DHERIZ P A 0.7 LLFICBWT 90%% kA%, RAEPEAEERE A LRl 5
FINWTHO BIZBWNTSH 100% Th D, BLKOWEEIE (F2022-2024) Zfkke L7258 DT
HEILP 2 08 E LG ALFRIZETHY ., 2036 B OB AEIL 117 b2 (90% FHI X [H
1% 83~157 b)), HIEEEHIEEMERA LA 5 MEFRIL 89%, RIVEHILMEMEL LA 5
FIT100% TH D, 708, p=0.97 LLF THIUE, 2036 FiAHITH AR BAEE L EMESE
% 50%LL EoRERT BRSPS T,

[FERIC, BUROHR 2 E L84 Tid, 2036 R oA EO FHIEIZ B 23 0.7 TH
AUE 181 F v (90% FHIXRIE 142~227 h ), B2Y 1.0 THiuX 110 h> (90% Tl X[
£ 84~140 hv) THD (X 6-3. i/ 6-1b~6-4b, 8-5b), 2036 A JAMIZH A RN
RS AR S L ORI EHEEER L LRI DRI, WTho Itk nTh 90%%
ka1, BUROHEIE (F2022-2024) Z ki L 7235A @ 2036 A0 BLAEO THIEIX 152
Y (90% FHIXMIE 118~192 b)) THY, AEEFEMEMEZ LR DHERIT 100%,
PR HEEMN R 2 LA D HERIT 100%TH D, 7ok, BURO MR ZHE LiH4 T,
B=1.15 LLF CTHILIE, 2036 i Bl fa ) HIEE B R 2 50%LL LR T LAl %
TP,

B, MEERERET 2HAB L OMEE L2V GEEOWTIZE N TH, 2026 4
OFFARIT 525 b EIEFITE O TR & 22> T D, ZHISIE, 2026 FEiEHIC 3 & 72
% 2023 FFEBEOEBENEN ERRESFLG L TWDED, RFEELEOEHRFAMIZIB W
T, YUERBEO G T HEIESNTZHER0. 2026 M O 3+ A DR T HEIE
SN EITiE, 2026 FEHIOBERESHARIZOW TS FHEIES NS AIREED &
HZEIWIFEENPMLETH S,

5| A3k

FLGIAGL « VPHRERE - RRTREE - WS AR - FBILE - BRI (2022) 50 4 (2022) A
JE T 7 7B AR O BHULMEE S (T RE 3 5 W JEAR B R R FRA-SA2022-
BRP17-01, /KPEENFIE - 205 HA%E, Bk, 1-115. https://www.fra.affrc.go.jp/shigen_hyoka/
SCmeeting/2019-1/20221028/FRA-SA2022-BRP17-01.pdf (last accessed July 14 2023)

ELGRBAGL « IR - FETORKER - FRILEE - R4 (2023) S04 (2022) EE N T TS
G « =S R BEO EIRFEAN. FRA-SA2022-AC-74, /KPEEJT « /KEEWFSE - 2B HME, B,
1-56. https://abchan.fra.go.jp/wpt/wp-content/uploads/2023/06/details 2022 74.pdf (last
accessed July 14 2023)

IKEERIFZE - ZOAFEME (2025) 5F0 7 (2025) AEREIRMEREELBIAIG KLUV ABC HE D2 D DHEA
fa#t. FRA-SA2025-ABCWGO02-01, /KEEMFSE - ZHE HetE, £, 10-11 pp. https://abchan.
fra.go.jp/references_list/FRA-SA2025-ABCWG02-01.pdf (last accessed July 9 2025)
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FEHILYEE SR (SBtarget) 1% 2009~2020 4Fifl oA ICH-S S HH L= SBmsy
proxy Th 5, RIEFHILAEES (SBlimit) 35 X OEEf/KHES (SBban) (21E, Z1E
AUEYEE 2 VDT 5, SRELREL B ICITEEE CTH 5 0.7 ZH W e, BRI Fmsy
proxy. JKEAEHRIL 0.7Fmsy proxy, HEAHRIT HCR, JRAAITEEMKIESR, 35— REHMR
ITPRAE BEILVEE ZS . SRAGAR I B AR EIEMEE R 2R T, a) (TNt 2 iRl L
BAL b) (It A IER TR LG ATH D, b) IOV TIL, T 5 4EOERR
FRIC & o THRE RIS TR 528, 2 2 T EHERRIBIC I 5 A 2 4Rl R O 55
BOWREREZR LT,
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X 6-2. FEROMAEEE LT 2009~2020 il o KIRH KON AIZEES A D A

ERE LA OREEHBNZE A0 -5E ORE) & BUROEIEE T Ok
)

RERBIT LM, FEENTIZS S 2 L—3 3 VRO 90%235 8 E415 90% T-JIIX 4, #
BUL 3 OFEETHOBIRTH 5, BABOXORMRIT B EEHILEER, &
SRBHRR T B UE B VA 22 | R BRI ERIRUKER & o T, 1R S O I O IE Umsy
proxy Z 7~ L, RO ORE#HRIT MSY proxy & /~K§, 2025 Fa 018 X TRl S
2GR L B OWBIET (F2022-2024) 12X 0 RE L. 2026 45 DL oD JfE | 3t g
EEHAIRE (R 6-1) It b & Uiz, M B I121X 0.7 Z AV,
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MR 6-3. BUROHIR A ME Lo Ha OIEEBEBHAEZ AW 86 ORf) L3R
IEECORR T (Ff)  RIERRITFEIE, T IE I 2 v—2 2 URERD 90%
DEFEILD 90% FHIKHE, HHIE 38 OfRTROBIRTH S, Bl EDR Ok
FRIX B R PR VEE 22 3 — BRI IR SV B LB R R S IR ER A R T,
THEEIS O K OMHRIEL Umsy proxy 27~ L, RO OE#RIL MSY proxy #7277,
2025 FIRH ORI TRl S D B E & BUROEEE (F2022-2024) 1T X D RE L,
2026 FIRMICIRE O e 1 TR PR RINERE (WX 6-1) IZED b D& LTz, iR
BIZIX 0.7 ZH =, BLROBRIC X 5 N THREE SO MMAREIT 2020~2024 4
SEH) O R A & RN OR & LT,
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MRE 6-1. FRROBME) FIEEHILEME 2 10 5 R

a) 2009~2020 FiEHI DO KIKH KD IMAIZIES S IMAD B EZFEE LT25E (%)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 100 100 100 | 100 87 68 56 50 46 44
0.9 100 100 100 | 100 99 90 81 76 72 69
0.8 100 100 100 | 100 | 100 99 96 93 91 89
0.7 100 100 100 | 100 | 100 | 100 100 99 99 98
0.6 100 100 100 | 100 100 | 100 100 100 | 100 100
0.5 100 100 100 | 100 | 100 | 100 100 | 100 | 100 100
100 | 100
0.4 100 100 100 | 100 | 100 | 100 100 | 100 | 100 100
0.3 100 100 100 | 100 | 100 | 100 100 | 100 | 100 100
0.2 100 100 100 | 100 | 100 | 100 100 100 | 100 100
0.1 100 100 100 | 100 | 100 | 100 100 100 | 100 100
0.0 100 100 100 | 100 | 100 | 100 100 100 | 100 100
BUR D+ 100 100 100 100 100 99 96 93 91 89

b) BURDGR 2R E L2 HE (%)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 100 | 100 | 100 | 100 | 100 98 96 93 92 90
0.9 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100 99 99
0.8 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.7 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.6 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.5 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
100 100
0.4 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.3 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.2 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.1 100 | 100 | 100 | 100 100 100 | 100 | 100 | 100 | 100
0.0 100 | 100 | 100 | 100 100 100 | 100 | 100 | 100 | 100
Bk 0 S E 100 100 100 100 100 100 100 100 100 100

BUR OB & A N THEE B RO M ARENE 2020~2024 4EIRISEL) o o Bk & i)
RBOMEE LTz,
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MRE 6-2. FRROB AR RAE HILEMRR 2 L1 5 R

a) 2009~2020 FiEH O KIRH K DIMAIZE S IMAD A ZAEE L2546 (%)
B 2025 2026 | 2027 | 2028 2029 | 2030 | 2031 2032 | 2033 2034 | 2035 | 2036
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0.0
BUROIEIE

b) BLROKRZE LT=5HE (%)
B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
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0.5
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0.1
0.0
BUR DI IEIE
BUR OFCHEI & 2 N TR B O A REIET 2020~2024 A5 0 ficft 5k & BN
FOFEE LT,




NSO RS- ZREREE - 72 -
FRA-SA2026-AC074

MRE 6-3. FEROBMBEOFEMEDOHER

a) 2009~2020 A D KIRH DI AIZEES S IMADO KR ZHE LI=5E ()

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 234 | 166 | 128 108 96 91 87 86 84
0.9 252 | 185 147 | 126 113 107 103 101 99
0.8 272 | 208 169 | 147 | 133 126 122 119 117
0.7 204 | 232 | 195 172 | 157 | 150 | 144 | 142 139
0.6 318 | 260 | 224 | 201 186 | 178 172 169 | 166
0.5 201 | 258 | 236 | 221 | 212| 206 | 202 199
0.4 20 326 | 296 | 276 | 262 | 253 | 247 | 243 | 240
0.3 324 | 311 | 304 | 298| 294 | 291
0.2
0.1
0.0

BLR D £ 272 | 207 169 146 133 126 121 119 117

b) BROBREME LTS E ()

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036
1.0 333 | 234 | 177| 146 | 129 | 120 115 113 111 110
0.9 345 | 252 199 | 168 151 141 135 132 131 129
0.8 357 | 272 | 222 | 193 176 | 165 160 | 156 154 | 153
0.7 370 | 294 | 249 | 222 | 205 194 | 189 185 183 181
0.6 384 | 318 | 279 | 254 | 239 | 229 | 223 | 220| 217 | 216
0.5 397 | 343 | 313 | 292 | 279 | 270 | 265 | 262 | 260 | 258
0.4 20 411 | 371 | 350 | 336 | 327| 320| 316 313 | 312| 310
0.3 400 | 392 | 386 | 382 | 379 | 378 | 377 | 376 | 375
0.2
0.1
0.0

BUK O i £ 357 272 222 192 175 164 159 156 154 152

BLR OBz X A N TR kORI 2020~2024 A SEE o fi B3 & iR
KOFEE LT,
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MR 6-4. FrkDifsE B NEHEOHERS

a) 2009~2020 EJfHI DO RIRH KD IMAIZIES S IMAD A ZIEE LI=HE ()

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | AEt*
1.0 186 129 99 81 71 66 63 62 61 61 60 940
0.9 171 122 97 81 71 66 64 62 61 61 60 915
0.8 154 115 93 79 71 66 63 62 61 60 60 883
0.7 138 106 88 76 69 65 62 61 60 59 59 842
0.6 120 96 82 73 66 63 60 59 58 57 57 791
0.5 102 84 74 67 62 59 57 56 55 54 54 725
0.4 158 83 71 65 60 56 54 52 51 50 50 50 642
0.3 64 56 53 50 47 46 45 44 44 43 43 536
0.2 43 40 38 37 36 35 35 34 34 34 34 400
0.1 22 21 21 21 20 20 20 20 20 20 20 225
0.0 0 0 0 0 0 0 0 0 0 0 0 0

(IZ“;;Z; 155 115 93 79 71 66 63 62 61 60 60 884

b) BLROKRARE Lcha (FY)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | AFEF*
1.0 187 | 138 | 111 96 88 84 81 80 79 79 79 | 1104
0.9 172 | 130 | 108 95 88 84 81 80 79 79 79 | 1076
0.8 156 | 122 | 104 93 86 83 81 80 79 78 78 | 1039
0.7 139 | 113 98 90 84 81 79 78 77 77 77 993
0.6 121 | 102 91 85 80 78 76 76 75 75 74 933
0.5 103 89 82 78 75 73 72 71 71 71 70 857
0.4 158 84 76 71 69 67 66 66 65 65 65 65 759
03 64 60 58 57 57 57 56 56 56 56 56 634
0.2 44 42 42 43 43 43 43 43 43 44 44 | 474
0.1 22 22 23 24 24 25 25 25 25 26 26 267
0.0 0 0 0 0 0 0 0 0 0 0 0 0

igg 156 | 122 | 104 93 86 83 81 80 79 78 78 | 1040

BUR O RGEIC & 2 A THER RO MAREIT 2020~2024 FIA I 0 i R4 & #nh
O E LT,
*BEHE 2026~2036 IR OIE RO FEIEO B F 2T
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HMREMT7 FRTFRADAE

FERTHNE, T F 6(2024) 4255 TS PFRELRIE L OV ABC BED 72O D EEATRET (FRA-
SA2024-ABCWGO02-01. /KEERFFE - R 2024a) | D 1B REREOEFHANHE, HF0
4 4 11 FICBfE S ie TEBLEES ISR 2UMEB =58 IZB W\ Tl RErke e &
MSY Z#EBIT 2% F OEHE (Fmsy proxy) DOHEEIZHWIFROMADIE (EHHIED
2023) &, MRE 7-1 1R LA E (HIRFECIREL, AR, Flp R E, BLIR
OWIET) ZEH LT L7z, fFEROMAIZONTIE, 2R LB EOIMAREICKH L
TY LD T BOEL AT RSN T TRl L 2,

ST HEEOMAIL, B4 (2022) FHE N T 7 7 G - 3R EEO G PRGN FRA-
SA2022-AC-74 (E&RIEA> 2023) (W THERE 472 2009~2020 FJ 0 RIXHRIN AR
Bl Uiz, AR, EFREKB I ONEERZ EoPRIGHREICIE, THAEEBROHEE - &
P E - fER TR I 2 b— 3 VBT 580 2 — & (FRA-SA2023-ABCWG02-
04. /KPERFTE - BUETERE 2023b) | IZHD &, Kt 7 b7 =7 R (version 4.4.1) X Ot
BNy r— frasyr (23X v & cc2cal0) & H 7z,

FIARRBEIRET G TH 0 H BRI Tl Tn D (R 4-2), TDT0,
FEE TR B W CRE T2 Z BT 25413, A TEE BEROMAR L LT 2020~
2024 il oL iR E (531 BE) & FEEEMNzE (0.051) OETHDH 2.5 TR,
AR O RIRHE RO MMABITINEAE L PR AT - 72,

B FRNCE T D 1~2 AR FoXTRkdiz,

Ngy =Ng_1y-1exp(—Mg_q — Fy_qy-1) (a=1,2) (1)
3 LTI 27N —T OEFREIILL FOXTRD 7=,

N3ty = Nay_1exp(—Myy 1 — Fpy 1) + Nayy—g€xp(—May oy — May ;1) (2)

FERT ISR T 2EE (F) 13 1B SREROEEE AN, BIFOXTRO 7,

0 if SBy < SBpan
F BY(SBt)Fmsy proxy if SBban < SBt < SBlimit (3)
BFmsy proxy if SBt = SBlimit
SBban
Y(SBy) SBllmlt SBpan (4)

Z Z T, SBy Ly FDOBIfaE, Fmsy proxy 33 X U SBt (SBtarget), SBlimit, SBban |LZ 11
ZIAIREK 82 ICRE L URLIEAEETH 2,
Fo. BFEROBEREIILL T O TRD I,
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Cay = Ngy (1 - exp(—Fa,y)) exp (— %) (5)

FEETHNC B T 2 IR L OV RIE, THI L2 IRERSCE IR R I K 7-
1 DR EAF L TRD, BAEITEREICRAEE LR THEIE L,

5| A >CH

ELEMA L « SRR - R ETORER - PSR - JRILJESE - HR—5L (2022) F0 4 (2022) 4F
FE T 7 78y IR O B AL HEIE S 2 BE 9 D W e BI TR FL. FRA-SA2022-
BRP17-01, /KPERFE - ZUEHERE, BRI, 115 pp.
https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/20221028/FRA-SA2022-
BRP17-01.pdf (last accessed July 14 2023)

FLAIAAL « PIERERE - FrETORH - ERILA N - HAA 5L (2023) HF1 4 (2022) SFE LT T
HE - =S R O G IFGEAM. FRA-SA2022-AC-74, JKFEIT « KFERFIE - BB HEME, 3,
56 pp. https://abchan.fra.go.jp/wpt/wp-content/uploads/2023/06/details 2022 74.pdf (last
accessed July 14 2023)

IKPEMFIE - ZUE B (2024a) 50 6 (2024) 4SS MRS L OV ABC RED 20
D HEAFREE. FRA-SA2024-ABCWGO02-01, /KFEMFZE - Z0E MM, FEIE, 23 pp. https://
abchan.fra.go.jp/references_list/FRA-SA2024-ABCWG02-01.pdf (last accessed July 14 2024)

IKPERFSE - BB A (2024b) FRAEPERILR OHEE » BRI - fRR P I 2 b—v
a2 BT DT/ — . FRA-SA2024-ABCWG02-04, /KFERFFE - ZLEHERS, Fiik, 14 pp.
https://abchan.fra.go.jp/references_list/FRA-SA2024-ABCWG02-04.pdf (last accessed July
14 2024)
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MRE 7-1. RTINSV - BEH

Fmsy

SRR BUROWIEIE  THIAE  ARET Ak
(7 1) proxy (£ 3) () ¥ B4
(1E2)
0 7% 0.287 0.182 0.184 350 0.25 0
1 7% 1.000 0.635 0.640 1,093 0.25 0
2 % 0.554 0.351 0.354 1,858 0.25 0
3 E 0.554 0.351 0.354 3,194 0.25 1

H AR 4 AR FERFUAS B 5 T MSY & SEEBLT 2 KMEDHEE OBRICHE A L 7o BRI,

T2 0 AN 4 AEFERFTEREBE 5 CTHEE S 7z Fmsy OfUEME,

A3 EFROEIRED T ¢, A RIOEJFEGHE CHEE S L7z 2022~2024 i HOFH F L [H
Ui+ % 52 5 F %A %SPR %5 L TR L7c, 2@ F fll% 2025 Fia o &
DAEAE L7z,
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HREN 8 RBIE/NTA—F LFTMERDOBE

MR 8-1. AW Ry E B YE(E

e B B ADNEE MASG | TR SD
R (e 14E) ” - "
F15%SPR 2009~2020 SFECIE R 0 A 80,214 0.496

ISR

BT DMANREITS U TOHBIER AT 2 4TI o & & OFE, S.DIE

IMAREDOERERETH D,

e 8-2. EHAUEELR L MSY

I H

>~

[ Wi

SBtarget %

HIEE B ER, ARt /EPER: MSY 23284 58

84 ko
#EDOMFE (SBmsy proxy)

SBlimit 42

13 b [ SRS BRI 22, a8 25 A JECH £ 2 (SBmin)

SBban % 0k~ K HER
. B KFEFGeEPE & MSY Z B9 D1 L RELRECF) ORFME
ms TOX
Y Proxy (0 2%, 1 1%, 2 1%, 3 5% 0L ) =(0.18, 0.64, 0.35, 0.35)
%SPR
’ 15% Fmsy proxy (Zxf > 7 %%SPR
(Fmsy proxy)

MSY proxy

60 M I KFFfe A= e B DA
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fife 3 8-3. HTEOB A L gL

FRA-SA2026-AC074

A H i B!
SB2024 95 by | 2024 FEIEH OB A E
2024 FEjEHA DS (ELRELF) (0 7%, 1 5%, 2 7%,
F2024 3wkl k)
=(0.20, 0.35, 0.23, 0.23)
U2024 22.8% | 2024 S HAD RS
%SPR (F2024) 26.5% | 2024 FEifHADO%SPR
HUR (2022~2024 4F) O E x5S
%SPR (F2022-2024) 21.0%
I 5%SPR
BHIEEHRED
R EHo A pE B MSY 2 EBLT A8 A
SB2024/SB (SBtarget) 14 B A (SBmsy proxy., H I H
ms TOX arge . N N " N "~
y proxy iSBlarg FLUE(E ) |2 %35 2024 AR OB
fED
2004/ F 0.67 MSY % SBL9 5+ (Fmsy proxy)
msS TOX . N N e
Y Proxy (ZXF 2 2024 4RO BT O ok
HAaEDKE MSY % EH I H/KUEE FAD
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MR 8-4. THIAER L THB AR
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a) 2009~2020 IO KRR OMAIZIES S MAD A EEE LTI-5E

2026 FOH & (TRIEHIE) 1525 h

2026 4ED BRI EEIC

- 90% 2026 40

HH s “ Bt | o
TR P Ty | e
B=1.0 186 171 - 211 12 274
B=0.9 171 156 — 194 11 25.1
B=0.8 154 142 — 175 1.0 227
B=0.7 138 126 — 157 0.9 203
B=0.6 120 10 — 137 0.7 17.7
B=0.5 102 93 — 116 0.6 15.0
B=0.4 83 76 — 95 0.5 123
B=0.3 64 58— 73 0.4 9.4
B=0.2 43 40 — 50 0.2 6.4
B=0.1 2 20 - 25 0.1 33
B=0.0 0 0- 0 0.0 0.0
F2022-2024 155 142 — 176 1.0 22.8

BLIR O BORIT & 2 N TREE HROIAREIE 2020~2024 AFif 15 o it B2 & TN

ROMEE LT,
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iR 84, (frx)

b) BUR O &2 E LIz HE

2026 F-OHF & (THIESE) 525 b
2026 4ED BRI EEIC
HH T ?0% X9 Bt i 2026 F0

: T X HEEIE (%)

TR A (F/F2022-2024)
p=1.0 187 172 — 212 12 27.2
p=0.9 172 158 — 195 1.1 25.0
p=0.8 156 142 — 176 1.0 22.6
p=0.7 139 127 — 158 0.9 20.2
p=0.6 121 111 — 138 0.7 17.6
p=0.5 103 94 — 117 0.6 15.0
p=0.4 84 77 - 96 0.5 12.2
p=0.3 64 59 - 73 0.4 9.3
p=0.2 44 40 — 50 0.2 6.3
p=0.1 22 20 - 25 0.1 3.2
p=0.0 0 0- 0 0.0 0.0
F2022-2024 156 143 — 177 1.0 22.7
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F72 D B & AW Tk TS 5

a) 2009~2020 i D KIRH DI AIZEES S IMAD KR ZHE LTI-85HE6

BRL CTOD AT FEME A&

. . 2036 FERHNTH AR LT O

. ?%Eﬁﬁm 90% 15 #H X [#] LR | A HEE (%)
Bl (h) (h) o pome
SBtarget 2 | SBlimit 52 SBban %
p=1.0 84 58 — 115 44 100 100
=0.9 99 69 — 134 69 100 100
B=0.8 117 83 — 157 89 100 100
=0.7 139 100 — 186 98 100 100
B=0.6 166 121 - 219 100 100 100
B=0.5 199 147 - 261 100 100 100
B=0.4 240 180 - 312 100 100 100
B=0.3 291 221 - 374 100 100 100
B=0.2 355 273 — 451 100 100 100
B=0.1 437 339 - 550 100 100 100
=0.0 541 425 — 673 100 100 100
F2022-2024 117 83 - 157 89 100 100
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ZRLU QOO ARFEREME: AR
i . 2036 FIRHNCH AR LI T O
R 2?36@,%%@0) 90% 15 #H X [#] LR | A HEE (%)
BlfagE () (h>) — ——

SBtarget 22 | SBlimit 2 SBban %
B=1.0 110 84 — 140 90 100 100
p=0.9 129 100 — 164 99 100 100
p=0.8 153 119 - 193 100 100 100
p=0.7 181 142 - 227 100 100 100
p=0.6 216 170 — 269 100 100 100
B=0.5 258 206 — 320 100 100 100
p=0.4 310 250 - 382 100 100 100
B=0.3 375 305 — 457 100 100 100
p=0.2 456 373 - 552 100 100 100
p=0.1 558 461 — 671 100 100 100
p=0.0 688 573 — 821 100 100 100
F2022-2024 152 118 - 192 100 100 100
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FERTRNC BT D MADRE L LS E LA TS BMAE - AR
ERARDEHIEENR 2 LR SHROE LD

10 1%
D HEE TS A IS
FERR AR (Fy) (hy)
B (%)
e in B
O)?Fg’_._’ 37 .23 24 4 24 VY VY
ADRIE BURED | s4pg | 1048 | 04 | S4B | 10441
El s
BIMEZE | 203148 | 2036 42 | 2026 4F | 20314 | 2036 4F
Z RS | e 1 ] it it
1.0 44 108 84 186 66 60
0.9 69 126 99 171 66 60
2009~
2020 4 0.8 89 147 117 154 66 60
IO 0.7 98 172 139 138 65 59
RO 0.6 100 201 166 120 63 57
ALK
i 0.5 100 236 199 102 59 54
F2022-2024 89 146 117 155 66 60
1.0 90 129 110 187 84 79
il iy U 0.9 99 151 129 172 84 79
*EERE 0.8 100 176 153 156 83 78
5 mE 0.7 100 205 181 139 81 77
HCE :
N 0.6 100 239 216 121 78 74
0.05) 0.5 100 279 258 103 73 70
F2022-2024 100 175 152 156 83 78
G PR AR COMBIRE P 2 0.5~1.0 12T 01 A TEF LI RE £ & iz,

TSR PRI COWRBE R A AT 20 (0 FF:1%%) @ 2026 FEMOfEE | 5HFEB X
D0 FEBZIT o 2% OfE (2031 FiAH 3 L2036 i) xR L7,
TR L2 BB T D56 O N TS HEOMAREIT, 2020~2024 AR R0 R 2K
(53.1 HJR) L EBmhhE (0.051) O THD25 TR E LT,
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