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Fmsy [Z%f9 % YPR & %SPR % [X 4-10 IZ7”9, 2D & E F OFRFEL LCL, 514 4F

HIZBfE S av7e VEBEEEMESE BT 2P ERERA R IS\ TRoRFrftAEE & MSY %
FEHTHF (Fmsy) OHEEIZHWZE FREIED 2022) AWz, FEBPESERER IO
FRENEI A 12D TUE Fmsy 8 HBFOME 26 L 7=, Fmsy 1Z%SPR (ZHAR T2 & 12.9%2H4
T 5, BUROWET (F2019-2023) (X Fmsy % F[EID | F0.1, F30%SPR % L[A]%,

(5) FAEPERIR
BlfaE (EE) CMAE (B OMMFR (FAEERELR) 2K 4-11 1077, Eiko HMERHE
YEAESE IR DR RE R ISRV . RRBEOBHAERMRICITIA Yy r— A7 4 v 7 IR
RN &z GREIED 2022), 2 Z2°C, BAERBRO T A —ZHEIERH LT —
A%, B3 (2021) FEOEHFMICE S HAE - MAETH D, Kb HIECITERD
MaRHETEZ AW TW D, IIARDOFEZED H CAIBEIEEE L Ty, FAEERBRRDOZ /T
A =B E MR 7-1 177,

(6) HAEDERSEE IR\ T MSY % £HL 4 5k

BIFE (1985 4ELARE) OBREE FIZEB W\ Tl KFFeAEE & MSY % 32813 2 Hlfa & (SBmsy) .
BELOMSY 2 FEHRT 5T (Fmsy) & LT, ko MEBRIMEESICRE 3 2 AFFerkRI &
i (BREIED 2022) 1ZB W TR SN HEEE Z /2% 72 12”7,

(7) BIOKNE - Bhfads L OVEIEIE DK UE

MSY ZEH T Blfad L EE L B LT 7 ey &K 4-12 18T, £72, 2023
FEOBAE L IEEOME A MR 7-3 128 Lz, AREECEBIT 5 2023 FEO# A EIT MSY
BT HPMAE (SBmsy) % FEI-TEY, 2023 FO P AT SBmsy D 0.59 (5 ThH 5,
F7o. 2023 FOIEMEIEIL, MSY ZHMERFT 2 iIEE (Fmsy) % FEI>TE D | 2023 FEORE
JEIEMSY # #ERF T D I0EED 0.5 Th b, B AP 7 1 v MR LIz IfEE O b (F/Fmsy)

Ll FAFEDOF OBIHEO F T Fmsy D% 5 2 5 F Z%SPR #iH L CROIME L, &

FEOFEEDHTH D, BAEROEAIX, B S FH (2019~2023 4F) OHEELEINE
Hr S5, AREEOBAEIL 2000 FLUE SBmsy & FEl> THERE L T 5725, JfEEIX
2012 4F A6 A EE PRI L0 BT S 41,2016 FELARE X Fmsy & Flal-> THERR L T\ %

5. ERFHEDE L ®

AFREDOEFRRIL 1995 4512 442 5 b £ TEML 72D B L, 2016 4E1212 4.0 5 kv
Llrote, ZOk, BEENHIRAE 2017 FRkAERS O 2019 FEREEOMAIZ L b 2017 4R
2> B EIFEEITHIN L7228, 2020 4E(2 12 75 b > 248 2 CLARRIIEINS B & 1u3, 2023 4E1EAT
FRVETRADLTL125 5 brr&leoTo, BT 1990 FAHXNT 18 T b & kAo 7
B L, 2012~2018 41X 2 5 b & FIEIY 1.0 H~1.8 J7 b > THERS L7z, 2019 F=LDARE I
HML, 2023 41X 5.9 7 b & 720 2000 FARPEOKAEE CTRIE Lz, —J7, HigryE A
DNE Do 1= 2019 FEARELLE: i*ﬂr“wmku)\ IR LN TE LT, 2020 AELED A& 3
BREZ TEDY ., BMEICH

2000 A= LARE %ﬁﬁa%ﬁ%ﬂ%ﬁ%é@%%%ﬁ?éﬁ@% (SBmsy) & D IZEKVIKHEIZH 5
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H DD, 2016 ELAEHIIME R 2023 FFOFIAEIT MSY ZEBLT HK%EE TV |

%@@miﬁﬁsﬁﬁ(mw~mmﬁn@%@ﬂ%%ﬂkﬂméﬂtoﬁﬁﬁ S R Y
I, 1996 LU SBmsy ~[AlfE - HEFFT H7Kk¥E (Fmsy) % E[EI SRRV TV 23,
2016 FELIFEIE Fmsy % Flal> CTHEB LT\ 5, 2023 SEOISEE E Fmsy % Flal%,

6. TN

BRI B RO KT HIAATIRILZ 0T T, 2012 4R T L 0 i i e & e
OUWEF R CEREIZ AT 7o & F 7 RS &0 3 Biix HEE S Lz A B2E BN
fkE STl (P - HERN - M KERERYG 2024) | 2 OFLHEG (2008~2010 4F) &bt
Rp LR (F) 1IAFER TR LTnD (X 4-6, 4-7, #iR2EE4) o FrlCERALGE
OV E D | 0 5% P 1 L0 F IS EREE L D L RE CHB S TR
0. ZOEY KA 2017 FFALEESC 2019 FAREEO B EMANE DB o L EZ BILD,
F 7o, EITEIT 2016 FFLARRIX Fmsy & Flal-> TRV . ARG & X TEPFIS KT 5 i 1T
Wb Lz EZ DD, 2021 FELARRITBIA RN L7223, 2020 4EALRELIREEFE 0 @\ VvAE
FRBEDFEAE L TR, HT 2023 FfkfElE 1 (BREEBEOMALHE SN, ZOEFED
2024 AR HIERAF OREABER A O S EEOIMATIZRWATREES RIS TS (HF
o HEN - HEAEAKPERBRYS 2024) . b UARINAZS 2 45 L7235 A0, EHiIc & E
RBAENRWT D AREENH D Z L ITHEREET 5,

MEZ G e L7 v — MR (RER 11) T, R~ KRB o3 5] & fit
AN TWD T CHEEICET A IERIZB SN TR Y, 2019 FEREEDO X 5 e K& R EBED
AR SV TV R URIL 5 i 2 5 B E 2 - W To A v 7 O ETHICIE,
ICHHEDOBIFAES 2 5% T OEEERNSMAROSEIRE L, BAEN 4 1 % TR
5 EMABENKE BT 2 FREER RS- (Okamura et al. 2024) . A% b HA O
REZII LD ETHHEEHOMEIC LV | TFEOEENZ T E R RO OFREE
PEATEICHEG S, BAELAHRT 2 Z EAERBIEIIIEETHDL EEZ LD, By
rh PN Ao v T VHEO/NRHRE L FRRICE R ERE ) DIRERA S D BIR T
%D ELEONMABOHEE R 2 1% £ CTORRTRNCI T D2 IMAEDIED ABC RIEIZK

SEBEETHZLICHEERLETH D,

ik\tﬁﬁ%ﬁﬁﬁmxﬁéﬂﬁiﬁﬁ%%%«@%ﬁ@%@Eh%ﬁﬁ%mmﬁ@
IRV A~ ORFEDIR » 2 6 72 B AR Ef S AL TV 5 1E0 (BEFIEH 2009) | A
BITKBICE > TRELZ T AREMEDL H D720 (BREIEH 2015, AR MH 2017) | MEPEREE
WZOWTHIEELZL I LERSD D, RRBEDEIICIA~DBREEEK O 8 & & 5| X i
ERFTHOVNERDH D,

7. BIRHER

e - HEN - HEEKPERBRY; (2022) AN v o (EYC B AR~ AR — 7 ). 2021 4EEEE
T8 A D Mg O B T D A O B RAEAL E, B TR EENFZEAED, p. 94-120.
https://www.hro.or.jp/upload/41790/Hokkaidostockassessment2022.pdf

o - FEN - MEAEKPERREBRYS (2024) A v o (B R B A~ A7 — 7 HEIEK). 2024 42K
FE B IR B iR e A =, BRI K EEMTFEASES, p. 87-118. https://www.hro.or.jp/upload/
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52198/StockAssessment2024.pdf

Goto, Y., A. Wada, N. Hoshino, T. Takashima, M. Mitsuhashi, K. Hattori, O. Yamamura (2017) Diets
of Steller sea lions off coast of Hokkaido, Japan: An inter-decadal and geographic comparison.
Mar. Ecol., 38, 1-22

Ry TGRS v—7" (1983) ALHEEJEDIEE D A& > o D534 B, el D7 > o DA
AbHEE L K EERRER Y, Axifi, 44-59.

BE 5 mUEEET - JEEEHEE - R 5% (2009) AbVEE RS RIS T D Ry S EIR
DAt K O m). b KEAFR, 76, 1-11.

MNILFEEZ (1983) [KEF U — X 46 KEZIROMNT L FHE £ OFE LA AHL
K (fR), O, TEEAE AR, 91-103.

AR - BE R - OS] - $5ARHIKER (2015) SEFED AR v iEER) ] & R
MDY, JKPEMFTE, 79, 333-351

&1 (2017) ALHEEJEL DR > 7 OEIROBUR. A FIVEE, 49, 481-485.

H&F - 58 B - T 15 - AL - IS - BBk - kS 5 (2022) F0 4
(2022)FFE AR » B AL REE O B R IE 2 B3 2 WP JE R P 25 4 BHFRA-SA2022-
BRP02-01).

HEHES (2003) v 7. AN Bt I OKEBE, SR (%)), It
WiEiE TR £, 196-201.

Okamura, H., S. Morita, H. Kuroda (2024) Forecasting fish recruitment using machine learning

ot

sl
n Zo

R
R

methods: A case study of arabesque greenling. Fish. Res., 278, 1-8

RPFHESE - G - Eﬁ’}ﬁﬁﬁ CFEFERT - RITD D - LR E - BEFEGT - BEIOREN - 5
TIRALLE - B B (2021) JEHEEAD 4 SOT kBT DR X OO
HOE, HARGFEES 70, 37-52

BCAMETE] - SRARHERER « R & - KM - MR (2018) AbimEALEEEIC T D
R r DEPERANZ & bR RV A ZDE L T OB AE~DZE. KR, 93,
51-57.

IS ZETE « B IER (2009) 1.1.2 A v & gk 19 45 1 oK pERBR G S 3wt i, AiE N
KRR, Axili, 21-27.

EWRFETL - BB F - A - B ER - B R (2013) BAWTEBHLZIC L K v riE
ACRBEDF A ETE & AFln-Y A XBIFR. HIKEE, 79, 383-393.

Watanuki, Y., M. Yamamoto, J. Okado, M. Ito, W. Sydeman (2022) Seabird reproductive responses
to changing climate and prey communities are mediated by prey packaging. Mar. Ecol. Prog.Ser.,
683, 179-194.
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i CHEH SN BAE S MARB X OSEAH SN BHAERRS, ST —20
90%23F Fh D L HEE S D HEIFH A9 (REIED> 2022), AEO (BT 5 FI3ARH)
IEAF 6 (2024) FEOEFFHEICH T 2 BAELIMAREDOT —%, KIFEED VPA O
FHIZ LD, 2020~2022 FEDOMARER L2022 FOF RN FHEEL -7,
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#3-2. Ry rEdCREEORER (h)

" ___AAl ATTIIW e | |

PEE N e nE P Gh PR

I I s 8

1980 28,567 14,033 42,600 48,826 91,426
1981 22,043 34,453 56,496 52,271 | 108,767
1982 23,673 15,703 39,376 6,995 46,371
1983 12,969 4,212 17,181 15,897 33,078
1984 14,166 6,280 20,447 17,471 | 37918
1985 7,571 12,322 10,814 3,454 18,384 15777 | 34,161
1986 12,090 8,270 17,563 7,813 29,654 16,083 45,737
1987 20,452 11,571 20,457 7,041 40,909 18612 | 59,521
1988 23,366 17,031 17,909 7,424 41,275 24,455 65,730
1989 25,105 13,326 24,887 5,344 49,992 18,670 68,661
1990 52,984 15,204 22,734 5,646 75,719 20,850 96,569
1991 48,505 19,523 18,846 3,885 67,351 23,408 90,758
1992 35,041 21,206 4,749 5,476 39,790 26,682 66,472
1993 52,199 18,546 23,389 7,693 75,588 26,238 101,827
1994 77,369 19,439 16,865 5,810 94,234 25,249 119,483
1995 108,187 21,141 10,478 9,176 118,665 30,318 148,983
1996 81,310 25,191 25,301 12,571 106,701 37,763 | 144,464
1997 106,621 27,386 23,657 12,201 130,277 39,587 169,864
1998 124,626 24,450 42,930 13,079 167,556 37,530 205,086
1999 88,431 18,625 15,788 10,546 104,219 29,171 133,390
2000 86,252 17,251 22,985 10,123 109,237 27,374 | 136,611
2001 84,316 24,788 14,249 5,704 98,565 30,492 129,057
2002 67,281 22,839 17,771 13,941 85,053 36,780 121,833
2003 73,981 30,401 23,492 12,616 97,473 43017 | 140,491
2004 84,405 14566 | 41,205 11,049 125,610 25,614 | 151,225
2005 79,775 14,586 18,688 8,745 98,463 23,330 121,794
2006 55,560 19,744 12,557 10,758 68,117 30,502 98,620
2007 83,530 17,811 18,657 5,252 102,187 23,063 125,250
2008 85,689 23,999 26,803 10,755 112,492 34,754 147,246
2009 60,094 17,607 10,532 8,083 70,626 25,690 96,316
2010 39,717 17,533 4515 5,311 44,231 22,844 | 67,075
2011 28,281 13,592 8,171 3,038 36,452 16,631 53,083
2012 29,301 13,266 7,859 11,452 37,250 24717 | 61,967
2013 28,413 10,861 3,664 3,357 32,077 14,219 46,296
2014 15,317 8,705 504 1,263 15,820 9,968 25,789
2015 8,252 6,769 160 437 8,411 7,207 | 15,618
2016 6,364 9,004 149 235 6,513 9,238 15,752
2017 4,047 7,264 760 4,705 4,806 11,969 | 16,775
2018 10,467 10,596 2,292 3,720 12,758 14316 | 27,074
2019 7,043 14,256 661 7,363 7,704 21,619 29,323
2020 14,132 11,246 1,359 3,642 15,491 14,888 | 30,379
2021 14,688 13,437 383 1,782 15,071 15218 | 30,290
2022 14,296 13,346 237 1,109 14,533 14,455 | 28,988
2023 15,147 10,657 267 1,423 15,414 12,080 | 27494

R (A7 FY) oW TIERBRREL ST

HARME (WPIE) - AHEE A K R RSER SR R (R« JB87E. 2004 42 X 0 b B AHE)

AAME (bR : EAERRE (CLEKEME) (Rl L ESZ2ER< B A,

FAR—> 7 (PIE) : AbiE A AR E IR BIRE R R R (P . AR —>Y 7| 2004 L0 A=
v 7R (HAYE)),

FHR—Y 7 (hje) - RELERRE LHEREKENRE) (RS A BR < AR — > 7 O EjRE &
EBHRWZH0),

WA R (MEkE) o RSEEESEWE (WEEAENREE)  (BE. 0fF. B, Be. AR—r 7
IRELRENORIEE) O INERREEEZ RV 0),

2023 O FEIRE B XA E KRR AE, R DWW TR EE,
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FKA-1. v rEACRIED GRS R

e MR RME RAR MAR BESA oo oo PEER

(Th) (TR (TR (EFR) (%) (Z/ka)
1985 34 89 15 455 38 8.7 1.28 29.8
1986 46 118 17 652 39 9.9 1.16 38.4
1987 60 157 24 845 38 10.4 1.13 35.2
1988 66 196 36 1,004 34 125 1.02 28.1
1989 69 225 46 1,086 31 16.1 0.87 23.4
1990 97 259 63 743 37 12.0 1.05 11.7
1991 91 281 7 992 32 14.8 0.91 12.8
1992 66 321 83 1,254 21 26.4 0.56 151
1993 102 383 110 1,195 27 20.6 0.70 10.8
1994 119 435 144 855 27 21.7 0.67 6.0
1995 149 442 184 1,233 34 15.6 0.87 6.7
1996 144 350 157 689 41 111 1.10 44
1997 170 411 109 2,081 41 9.7 1.24 19.1
1998 205 437 74 1,118 47 6.5 1.43 15.1
1999 133 376 107 1,882 35 11.8 1.08 17.6
2000 137 332 78 963 41 10.4 1.14 12.3
2001 129 299 91 1,053 43 8.5 1.30 11.6
2002 122 307 76 1,245 40 9.5 1.24 16.3
2003 140 372 73 1,870 38 8.5 1.39 25.5
2004 151 280 66 695 54 4.3 1.82 10.5
2005 122 257 64 1,008 47 6.2 1.53 15.7
2006 99 249 57 1,176 40 8.2 1.33 20.7
2007 125 275 49 1,668 46 5.1 1.64 33.9
2008 147 269 41 1,440 55 2.6 2.47 34.7
2009 96 188 27 563 51 5.2 1.61 21.1
2010 67 119 40 94 56 5.4 1.70 2.3
2011 53 125 29 814 43 6.6 1.63 28.2
2012 62 113 11 287 55 4.8 1.70 26.1
2013 46 88 18 227 52 4.0 1.98 12.6
2014 26 54 16 113 48 6.7 1.50 7.2
2015 16 44 11 145 36 10.8 1.15 12.7
2016 16 40 10 26 40 14.4 0.92 2.6
2017 17 67 15 354 25 17.9 0.78 24.3
2018 27 89 11 160 30 18.6 0.76 14.0
2019 29 114 28 571 26 175 0.81 20.1
2020 30 123 25 278 25 21.8 0.59 11.2
2021 30 127 47 236 24 25.0 0.50 5.0
2022 29 127 56 182 23 30.6 0.38 3.2

2023 27 125 59 117 22 28.8 0.52 2.0
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HEEM2 FEAE

BIRGHE G
1985~2022 4D 0~4+i% 4 U EZF O T 44+ (T T AT N—T) LKL T D) O

B OEIREE, AR, BR&EL 2R — METIC K D HEE Lz, adh— MEFTIZIE, &
AR D T2 LHAB Ol BT E R A VT2, FEEBIRRERIT 1 RO 012 80%FEE
MEEINT 5 & L, MR 2-1 Ol RGE L7z, FlnhlIREIZIIASAFE O RIEY) O F- i SRR
#H (fiek 2-2) %Jﬂb\f:o FEdHT-0 OERIEEARE M 1% 0295 EE L= (AT 1983),
BTG TR EEL O FHEIZIX, Pope (1972) OB E VY, 77 A7V —T7 D&
W, P (1999) @jﬂz%)ﬂu\to I B 15 B L2 HE (L CPUE (UL T CPUE &
T D, Fa—=2 TRRIT 0~4+i%. Fa—= 7 \2H L= WX 2005~2023 4 : fiie
7% 2-3, MR EE8) 35 K UVIMERRHLO AR OIESERE 2 O B H L7z 1 s E (L CPUE (LA
T1mCPUE &5, Fa—=2 7 RIT 15k, T 2 —="2 7ML #IHIX 2016~2024
MR 2-4, WRERL9) D2 SOIEMEENNWTTF 2 —=0 T &2 To7, e, —iF
FREIIRE CPUE ORI T 57 — 2 2 HAREB L O A=Y 707 —2 L L
TV, ITED AT —Y 7 i TOWRBERO AN A L, EFEE XY AT b Lif
EOT =2 ERANT WD, REFEIZOWTHIEERE LRI EAREN b LiiEOT —
Z xRz (R EEE 8), HIE CPUE A0 FHIOEREIZ, 1% CPUE 728 -4
BRAERER D | AEREE G L0, BEFED 0 s~4+k OFEMR F 2 PREBIICR DT,
Z DL, K CPUE & 15 CPUE OEA#Z %, K CPUE OFEAH 7.0~9.0 DI 0.1 %
HTHRRE L, BIREH, &, B, HEREOBFHEEOL hr AT T 4 T A T A
MWS%ULLTFTHY ., MOIMAEDL ha AT T 4 TNAT ANF/NE b ERAEEH L

(i &R 12), FEHM D E A Z K CPUE : 8.2, 1 5% CPUE : 1.8 & 54, £ TCDIHEH
TULIBAXRT T AT NATRAZXS%LTTHY, MAEDOL ha AT T 4 T34 7 A%
BN ETe DIED (MR 12-1) . BIRBEORIEREOFRBO L ha AT T 4 TR T
AH/NSVMEE 25720 (K 2-2, 2-3), ZOEAZEA L, B, ZoOHEKMOE
FOFED FT, FIZU v ¥ VPA OF{E (Okamuraetal. 2017) TU v I_FNT 4 %25 2
THL FRART T 4 TN T AFIRELNIEZEL RN &0 D (ER 2-6), FEFEE L
RERIZY v ¥ VPA OFEIFHW RN L & LTz,

LIBERHIEIEREL (Cayn) 70D RHIBVERBIEHRE Nayn) ZHEET 5, L#é,ﬂﬁ@
MR (Nays) 13 (DT LD . FEBOERIERRE Nayo) 11 Q3T
L. (1. QOEEREIHRYIETZ LIC k> T, 284 Eﬁ“@%{ﬁ%ﬁ%ﬁfco

Ngy1 = Ngyo X €xp (%) + Cqy1 X €Xp (%) (1

Ngy2 = Nas1y+1,1 X exp( )+ Cay2 X €Xp (M) (2)

Ty IFEE, aldFEl e L. B L TR A h=1, 2 TR LT,

3k PR LV 4+ P2 )R e ) Tkdi=,
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— C3y2 M M
N3y, = CoyatCorya X Nyyyi1,1 X €xp (;) + C3y,2 X €xp ( :) (3)
_ Caryo M M
Nyt y2 = CoyatCirya X Ngt,yt1,1 X €Xp (3) + Casy2 X €Xp ( ;) (4)

k= MO THEHOFREZIL 5) XXV KRD7,

Ca,2023,2 exp( % ) (5)

N =
a,2023,2
1-exp(—Fg2023,2)

Z 2T Fanoosp (TEALE - THIO a i OIERE CEREREHISEAT 2 X 2 ITREE
MDD, FEMIIEET 5, amk, yF. ETEHOERER Bays (3. B FEHOFHE
HEFRLT (6)RUTL VKD,

Bayh = Nayh X Wayn (6)

HHAR D O~4+iE DIRERE F X, Fa—= 710X WHETET HREELST (7)) X
5RO,

Fa,y,h = —In <1 —

Na,y,h

Ca_y_hxexp(r)) (7)

ZZC, Fayn T EEEIIEI TS (R h=1, T : h=2) O yFIZBITD ank
FOWERKTH D, £/, 3). DD D, Fayo=Fary2 DY 31D,

ZZTRLINTAERDF 25 (8) T & U AFMRIIEINEER Syyn 2 KD T,

Sayh = Fayn/Faryn (8)
FEOF I EIRERET (9):TRDZ,

Bay = Naya1 X Wa,y2 9)

T2 TWayldyFamk FEM 0%IX10 A 18, 1Ll EX7 A1 B (2B D
Y OFEEREERE (Hlidk 2-2) Th o,

—J. FHEOPMHEIT (10) KLV EHE L,
SSBy = ¥at i Ngj1y1 X Mg X Way_q (10)
Z 2T Wayrl T y-1 4 ank 11 AICHBT 2FEEBFIRE (FHER 2-3) TH D, Nay 13 (11)

AL VKD, NsdE Nawy 725 Naw, y 72 LAIWTRD T2, 723 Ny, 1oss 13 (12) L 0 filigsk
Wi,
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M.
Nyy = N3y_12 X exp_F&y—l.z - -

Ny19g5 = Nyy 19851 X (1 — exp Fa+19851~Fav 10852 -m) (12)

2012 4F FHILIE, AREEHTH EEHEMTONTEY | ILEOREIXZEOREEZ 1T T
WHZENBEZBND, WEIREICK T 2B EEHETIL, FRC 0ADIRELZ X 28X 73
JRIS S THY | I TITHRAEE R & & B 2 Hivlz 2017 F8kEE (85K 2017) <° 2019
FERRES 69 2 BRI 7o (R IR B M S LT D (ke - FEPN - MK EERRBR Y 2022)
FORBEEBREST DO, R - 0 - RO B AV O Mg B SRR R LD
LEIE (R - HEW - MEKERBRYS RIERER) 2 HV. 0~4 O &R EO LB EHN &
FEHEr CPUE OZEBMEIA Ik bA 9 X HIC F 23Rz, 7ok, AHEEIIMEOFREM L L
THARMEROT — 2 nbELNT-IERE(L CPUE ZH W WD 72, Fa—=v 7 THERT
HMIEOEIG %, WHEEE CHEMA L TOEEEEOMIEOEIE 6 B AR OE G~
EEB LT, o, MARKOHEDT=OIZ, /IMEMIEORERE ZtI2 Lz 1 vk
CPUE (2016~2024 1) & FHIBAGARF A D 1k OE R EDOLEIEM R bE O LOICF &
Red7=,

RUTAE (2023 4F) T 0%, 17, 2%, BL O 3MOIBEREIC >\ TiE, B
BoHsh LT (13) X BB Z //MET 2 L O ICHFIRINC F 2HEE L7z, €D
B, T AT N—T" (4+%) OIELRENL 3 OIS & FIE & RE LT,

0bj = $2., f; x 0.5m,{log(2m) + log(s?) — 1} (13)

ZZTold, 0~4+OfFEEME & L THW=E CPUE (CPUE)) (Zxd 2 8LHIME & THIfE
DERENOLHASNDR/MET REET, LFD (14) ~ (17) R TEZRSN D, BildfEk
M CELEZHETHI-DDNRNTA—FTHDH,

o= |(2ymd) (14)

= log(CPUEl,y) (g1 + by X 1og (X0 24y,15ay1Bay1) ) (15)

= cov(log(CPUElly),log(ZflJ;o.Qa'y_isa'yJBa'yJ/ZﬁJ;O na,y,lsa_y_l)) (16)
var(log(Xato ay,150,y1Bay1/ 240 Qay1Saya))

q, = exp (nilzy log(CPUEl_y) — :—123, 108(2320Qa,y,15a,y,13a,y,1)) 17)

T 2T Qayatd y FF a i LA OB RIS 5 B o B A RO MEREROEI S| Saya
Xy F amk O EEIRE T 2 BINETH D, nlIRERIIOKE S, quid CPUEL & &R
& DR Z R HREL, by ld CPUE: & EIRE D IEMIEIEDREE 2 K3 /XT X — % (Okamura et
al. 2017, Hashimoto et al. 2018) T& %,
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FIEEIZ, o2ld. LIk DIRIEE & L CHWZIfEER T 1% CPUE (CPUEy) (Zx14 A #HIME &
THHEDOEZAENLFE SN D B/MET REETUTO(18) ~ 2D X TEHR SN D,

o, = Q%gygg) (18)
T2y = 1Og(CPUEZ,y) —(q2 + by Xlog (B, ) (19)

cov(log(CPUEZ,y),log(Zy Biy1 ))
var(log(Z, Bl,y,l))

q, = exp (n—lzzy log(CPUEZIy) — :—Zzy log(Zy Biy1 )) (21)

2 =

(20)

CPUE.y O THIMEIZ, y F LD 1 EREE TH D Bryr EXILIEDH T & & L, B
X (22) KL ki,

Bi20241 = eXp(_F0,2023,2 - 0-5M) X No 20232 X W1,2024,1 (22)
Z 2T Wyg0241 = (1/5) Zfzgzzgom Wiy,1 L L7z,

2 I XEERAIDE & 1% CPUE, & &R & DOBIMR A2 R 425, bolE CPUE, & &I £ D JEHR
FEMEORREEZRT NT A= ThH D,

(1) XD Bi IXFZENEFNDREHE CEAZFTET HDDONRTA—2THY, Blfaigd, N
A&, BRE, BEREOL b AT T TN TAPRNEL DL IIRE L, HE
CPUE 22\ Tl1X 82 #. 1% CPUE 121X 1.8 & L= (Mlie&kF12) .

AR OB Y . 2023 - T DOEFMD Fazompe 1L (13) RA /&5 & 5 ITREIZRD
Tre TTATN—T (4+3%) DOIBERENL 3 MOWERE L FE S IE L7272, Far2032
DOIHT TR (23) AL L=,

F3,20232= Fa+,2023,2 (23)

kB, FRF AR KO E o — PR THE BB L (24) iz
H5 < (25) N i THRIEERRR O MBER R 2GR L, FRR TR OFHRIZH W,

Nos1iys11 = Na,y,leXp(_Fa.y - M)
= Ngy1eXp(—=M) — Cqy1exp(—3M/4) — Cqy2exp(—M /4)

= a,y,lexp(_M - Fa,y,l - Fa,y,z) (24)
Cq M/4)+C, (3M/4)
F,, = —In (1 _ Cayaexp(M/ Nay1.y.zexp / ) = Fuyr + Fays (25)
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TRTCOFFEIL, MS-Excel 38X OWFHE7E R O3y 7 — RVPA (EF)I1] - [lFf 2014)
2 VPA RICIEBR LT b O L T T o7, 28, L bR AT T 0 THEFTIZEHB N T
%“~§7%i@5$%ﬁ&i OB E LT 5 AFEZHW, p IIERHT—%% i oL L-

B DOIRAAE (Y=i 4F) B DHEEME 7T — X2 8D Y- FEOHEEE & DR

:Fi‘/‘ﬂ (Mohn 1999) T %,

[5Fn 6(2024) 4R EIRFHAGIZ 35T 2 €7 V2o FE & Wik R o (E# (FRA-
SA2024-ABCWG02-03) | UKFEWFSE - BEMEME 2024) 1T1E - T, AZRHEOFAGIZHV = VPA
DR FHI TS MR BN KT A REREMEIC DWW TR LT, & F o —= 0 Vel (fiE#
2-4) ETPHIEE OFEET Ty MIMRK 2-1 IR Lz, TRENICBWTCRIBED & 55
AL R B AR E T L A & T IIE & OBIRIT N E RBRAZE L CRIER VN &
EZ LIz, by, by, qu, q2, 61, 62 DHEERE R O obj DEIZ OV Tl T 2-5 1R LT,
Fa—=U 7B AR — MEFTIZ X 2 GRS O, MR ER S IR LTz, L bR
ARG T 4 TIENTRER DS L A RIS L ONARIEE OHEER R MEIT 220 &Il L7 (2
2-2 BLUN2-3, flidE 2-6),

5| AR

o - FEPY - MEKEERERY; (2022) A v 7 (GBS B AR~ A A —> 7 WifEig). 2021 4R
IKPEBE RS BRI, JERT K PERITZEASES, p. 94-120
https://www.hro.or.jp/upload/41790/Hokkaidostockassessment2022.pdf

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.

AR —Z (1999) VPA D AFH & EEE. /K PEEIRE BRG], 20, 9-28.

NILFEZ (1983) [KpESS U —X 46 KEEEJROMNT &3l £ 0Tk L ME]) AL
xR (), HC, TEEALE AR, 91-103.

) IBEF- - FAS 5 (2014) VPA & HIW 723008 K PEE IRFEM OFFFS 78 R IC K D Lift—
HORRR. K EEIERITSE, 78, 1-10.

RHEST - B B THE B EEAK - (ILTFAW - TEIBET - [ES T (2022) SF0 4
(2022) FLER v B AR EE OB BEILVEM SR 2 B3 2 P U B i B B FRA-SA2022-
BRP02-01.

Okamura, H., Y. Yamashita and M. Ichinokawa (2017) Ridge virtual population analysis to reduce
the instability of fishing mortalities in the terminal year. ICES J. Mar. Sci., 74, 2427-2436.

RS 5 - ARE& T - TEIPET (2022) AU EEZ T DEEOTRET VR Y 7
EALREE DY FRA-SA2022-BRP02-03.

Pope, J.G. (1972) An investigation of the accuracy of virtual population using cohort analysis. Res.

Bull. inst. Comm. Northw. Atlant. Fish., 9, 65-74.
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IKPEMFSE - BUERERE (2024) 5FN 6 (2024) AL EIRFHIIC I T 2 7 /L 2k o FIE & 21
iR o 2 L 45 £, FRA-SA2024-ABCWG02-03, /K BEMF 78 « 2B HEHE, A7, 13pp.
https://abchan.fra.go.jp/references_listtFRA-SA2024-ABCWG02-03.pdf

ERARBRES (2017) 2017 AR IZALMRE P& CHRAE ST v FHERIC DWW Tl RBRIFIEI LS,
833, https://www.hro.or.jp/upload/41331/ima833.pdf
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target = faa, season =1, age =0 target = faa, season=1,age = 1

Mohn's rho = NaN Mohn's rho = -0.057
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(0]4 1%
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b)
target = faa, season =2, age = 0 target = faa, season = 2 age = 1
Mohn's rho = 0.006 Mohn's rho = -0.054
o | » 1%
0.2
044
o o
8 85
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004, v v ' v 0.1 4— v ' v v
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Year Year
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. 2 | 34+
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target = naa, season = 1, age =0 target = naa, season = 1, age = 1 target = naa, season = 1, age =2
Mohn's rho = -0.002 Mohn's rho = 0.075 Mohn's rho = 0.078
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MR 22, IREMOERHIAE (o)

OB () FEBOERBIFTE ()

* Ok | 1a% | 2s% | 3mk |4WlAE " Ok | 1ak | 2mk | 3mk |4mPl L
1985 | 32 | 125 | 262 | 369 | 429 1985 | 95 | 193 | 322 | 404 | 445
1986 | 30 | 116 | 243 | 343 | 398 1986 | 88 | 179 | 298 | 375 | 413
1987 | 29 | 115 | 240 | 339 | 393 1987 | 87 | 177 | 295 | 371 | 408
1988 | 29 | 112 | 235 | 331 | 384 1988 | 85 | 173 | 288 | 363 | 399
1989 | 26 | 102 | 214 | 302 | 350 1989 | 78 | 158 | 263 | 330 | 364
1990 | 28 | 110 | 229 | 324 | 376 1990 | 83 | 169 | 282 | 355 | 391
1991 | 30 | 118 | 246 | 347 | 403 1991 | 89 | 181 | 302 | 380 | 419
1992 | 29 | 114 | 239 | 337 | 391 1992 | 87 | 176 | 293 | 369 | 406
1993 | 27 | 107 | 223 | 315 | 366 1993 | 81 | 165 | 275 | 345 | 380
1994 | 30 | 119 | 248 | 350 | 407 1994 | 90 | 183 | 305 | 384 | 423
1995 | 30 | 117 | 245 | 346 | 401 1995 | 89 | 181 | 301 | 378 | 417
1996 | 28 | 111 | 232 | 327 | 380 1996 | 84 | 171 | 285 | 358 | 395
1997 | 30 | 119 | 248 | 350 | 406 1997 | 90 | 183 | 305 | 383 | 422
1998 | 35 | 136 | 284 | 401 | 465 1998 | 103 | 209 | 349 | 438 | 483
1999 | 30 | 117 | 243 | 344 | 399 1999 | 89 | 180 | 300 | 376 | 415
2000 | 26 | 102 | 213 | 301 | 350 2000 | 78 | 157 | 262 | 330 | 363
2001 | 26 | 102 | 213 | 301 | 350 2001 | 78 | 157 | 262 | 330 | 363
2002 | 28 | 111 | 232 | 328 | 381 2002 | 84 | 171 | 286 | 359 | 395
2003 | 29 | 112 | 235 | 331 | 385 2003 | 85 | 173 | 289 | 363 | 400
2004 | 24 | 92 | 193 | 272 | 316 2004 | 70 | 142 | 237 | 298 | 328
2005 | 30 | 116 | 242 | 342 | 397 2005 | 88 | 178 | 298 | 374 | 412
2006 | 30 | 118 | 248 | 350 | 406 2006 | 90 | 183 | 304 | 383 | 421
2007 | 26 | 100 | 210 | 296 | 344 2007 | 76 | 155 | 258 | 324 | 357
2008 | 24 | 96 | 200 | 282 | 328 2008 | 73 | 147 | 246 | 309 | 340
2009 | 25 | 99 | 206 | 291 | 338 2009 | 75 | 152 | 254 | 319 | 351
2010 | 29 | 112 | 234 | 330 | 383 2010 | 85 | 172 | 288 | 361 | 398
2011 | 31 | 120 | 250 | 353 | 410 2011 | 91 | 184 | 307 | 386 | 426
2012 | 30 | 119 | 249 | 351 | 408 2012 | 90 | 184 | 306 | 385 | 424
2013 | 35 | 138 | 288 | 407 | 473 2013 | 105 | 213 | 355 | 446 | 491
2014 | 34 | 133 | 279 | 394 | 457 2014 | 101 | 206 | 343 | 431 | 475
2015 | 33 | 129 | 270 | 382 | 443 2015 | 98 | 199 | 332 | 418 | 460
2016 | 36 | 142 | 297 | 420 | 488 2016 | 108 | 219 | 366 | 460 | 506
2017 | 39 | 151 | 315 | 445 | 517 2017 | 115 | 233 | 388 | 488 | 537
2018 | 43 | 167 | 348 | 492 | 571 2018 | 127 | 257 | 428 | 538 | 593
2019 | 33 | 130 | 272 | 384 | 446 2019 | 99 | 201 | 335 | 420 | 463
2020 | 31 | 120 | 251 | 354 | 411 2020 | 91 | 185 | 309 | 388 | 427
2021 | 30 | 117 | 244 | 345 | 401 2021 | 89 | 180 | 301 | 378 | 416
2022 | 31 | 123 | 257 | 362 | 421 2022 | 93 | 189 | 316 | 397 | 437
2023 | 35 | 135 | 282 | 399 | 463 2023 | 103 | 208 | 347 | 436 | 481
2024 | 32 | 125 | 261 | 369 | 428 2024 | 95 | 193 | 321 | 404 | 445

FE-REB L OEREAAREOBMRR GEIBIEN 2013) 75 T OERBIAR (0 %1% 10
H1BEES 1ML 7 A 1 AR 2R, FElnplia R ik b 5 U &£ o &
WZE 9 LOFETRD DM, Z OfEZEIRER L Ok Tl EIFE IR & O FHH I H
WTWD (55), EREO 1 BEELICBW T (REE9) . 2024 FEOEILELT 5 4E M
(2019~2023 ) DOFHEZ Wz, —J5, ERO 1k FEEEREZ AW T BRI 1%
EIREZRE L, BEREO 1 IEYE CPUE Z W 1 SOF o —=r 71 Lz,
ZORE, 2024 FOMEILENT 54 (2019~2023 ) OFE)fEE H -,
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£ 2-3. BRHAICBWTCHAEDHHEICH W - (KR

I R (g)
Omf | Lik | 2k | 3k |4mbl b
1985 105 239 355 422 460
1986 97 | 222 | 329 | 391 427
1987 96 | 219 | 325 | 387 422
1988 94 | 215 | 318 | 378 412
1989 86 | 196 | 290 | 345 376
1990 92 | 210 | 311 | 370 403
1991 98 225 334 396 432
1992 96 | 218 | 324 | 384 419
1993 89 | 204 | 303 | 360 393
1994 99 227 337 400 436
1995 98 | 224 | 332 | 394 430
1996 93 | 212 | 315 | 374 408
1997 99 227 336 399 435
1998 | 114 | 259 | 385 | 457 499
1999 98 | 223 | 330 | 393 428
2000 85 195 289 344 375
2001 85 | 195 | 289 | 344 375
2002 93 | 212 | 315 | 374 408
2003 94 215 318 378 413
2004 77 | 176 | 261 | 310 339
2005 97 | 221 | 328 | 390 425
2006 99 226 336 399 435
2007 84 | 192 | 284 | 338 368
2008 80 183 271 322 351
2009 83 189 280 333 363
2010 94 | 214 | 317 | 377 411
2011 100 229 339 403 439
2012 | 100 | 228 | 338 | 401 437
2013 | 115 | 264 | 391 | 465 507
2014 | 112 | 255 | 378 | 450 490
2015 | 108 | 247 | 367 | 436 475
2016 | 119 | 272 | 404 | 479 523
2017 | 126 | 288 | 428 | 508 555
2018 | 139 | 318 | 472 | 561 612
2019 | 109 | 249 | 369 | 438 478
2020 100 230 341 405 441
2021 98 | 224 | 332 | 394 430
2022 | 101 | 230 | 341 | 405 441
2023 | 113 | 258 | 383 | 455 496

FE-REB L OEREAAREOBMRR GEIBIEN 2013) 75 T OERBIAR (0 %1% 10
A1 EES, 1L 7 A1 BEER) 23R, FElplifE R L UM SEORER
&I LIHRAETRO ORI (WEE 2-2) ZHO, Ay 7FOlSicH=25 11 A 1 B
ROEKEITHE L2 D,

I
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R 2-4. PWEMEHE(L, CPUE (CPUEL : 0~4 D F o —=> ZIEIEAE) I L OVNEphE
DOUWSER L7 B LT 1 A= %E(k CPUE (CPUE2 : 1 5D F o —= > 7 $51E1H)

H AR
& 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
CPUEL 1523 0933 1558 1.904 1411 0.965 0.649 1.029 0.846 0.372
i 2015 2016 2017 2018 2019 2020 2021 2022 2023
0336 0.254 0.185 0.601 0.290 0.922 0.881 0.722 0.766
CPUE? £ 2016 2017 2018 2019 2020 2021 2022 2023 2024

0.358 0.015 1490 0.547 3.675 1.275 0.804 0.619 0.217

/e 2-5. CPUEI 3 LU CPUE2 IZH1T D475t b, q. o BL O p DHEERER., £
DB U THERIC G 2 T EA (B) 36 L UVH AIBIEKL obj DHEERE R

b q c Bi

CPUE1 0.956 0.051 0.290 8.2

CPUE2 1.930 0.002 0.167 1.8
obj 22,222

MEE2-6. Voo F T 4 A% 005 LA TR ET-GE08AE, BIFRESK (N).
GEE B), AR R)., BIOYESRE F) OV he AT T 4T NRALT Zp

p
AN CED N CFEM) R B AR |F CEEE) |F CREE)

0 0.054 0.059 0.074 0.046 -0.013 -0.006 0.020
0.05 0.054 0.059 0.074 0.047 -0.013 -0.006 0.020
0.1 0.054 0.060 0.074 0.047 -0.013 -0.006 0.019
0.15 0.054 0.060 0.075 0.047 -0.013 -0.007 0.018
0.2 0.054 0.060 0.075 0.047 -0.013 -0.007 0.017
0.25 0.054 0.060 0.075 0.048 -0.013 -0.008 0.016
0.3 0.054 0.060 0.075 0.048 -0.013 -0.008 0.015
0.35 0.054 0.060 0.075 0.049 -0.013 -0.009 0.014
0.4 0.054 0.060 0.076 0.049 -0.013 -0.010 0.013
0.45 0.055 0.061 0.076 0.050 -0.013 -0.011 0.011
0.5 0.055 0.061 0.076 0.050 -0.013 -0.012 0.009
0.55 0.055 0.061 0.077 0.051 -0.013 -0.013 0.007
0.6 0.055 0.061 0.077 0.052 -0.013 -0.015 0.005
0.65 0.056 0.062 0.078 0.053 -0.013 -0.017 0.002
0.7 0.056 0.062 0.079 0.055 -0.013 -0.019 -0.002
0.75 0.057 0.063 0.080 0.057 -0.012 -0.022 -0.007
0.8 0.058 0.064 0.082 0.060 -0.012 -0.026 -0.013
0.85 0.059 0.066 0.085 0.064 -0.012 -0.033 -0.023
0.9 0.062 0.068 0.089 0.072 -0.012 -0.043 -0.038
0.95 0.067 0.074 0.100 0.090 -0.013 -0.066 -0.068
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HMREM 3 BHEEEEREFHKERF

B4 T HICBRfE S 7 MEBEEMEMEIC RS DA seiB i) (2 L0 . AR BRALYEE

(SBtarget) 21213 MSY % B9 % Bl & (SBmsy: 10.1 7 k) | [RAEBEEEYEME (SBlimit)
RITIZMSY D 60%DfafE &35 55 EifsE (SB0.6msy : 3.0 7 ~2), ZEjfa/k ¥ (SBban)
ZIZIZ MSY O 10% D7 EN G LIS BMAE (SBO.Imsy : 04 5 o) ZHWD Z LA
EEINTWD FRANZH 2022, MR 7-2),

HIEEHEEER & | MSY ZMERr T 28 (F) 2 SEIC Lo E 7' e v M &2 3-
LIZRd, ad— MENTIZ L D 55072 2023 FEO B R (SB2023 : 59 T ~ ) X HIEEH
FMEEREZ TR 508, IRAVEHISMEER S L OSfKERIT L5 (e 7-2. 7-3), A
RECRT AL (F) 13, 1996~2015 FFI238 W Tl Fmsy % LRl TU 223, 2016 L4
D& 1L Fmsy & Flal> TW 5 &S s,

R AR 30T D & AR T B L OBIfR A R IX 32 1R T, AR
ENRVEHIEMERL T CIE 0 B IO 1 AN REEDHREEZ 505, LirL, BlA
EPINT DI N CTHRIERIZ 5D 2 mlnf O NE < R HHNA HILD,

B

2 2

LL

L

A

41

S

H 1 1995

fi

it
O T T T T
0.0 0.5 1.0 1.5 2.0

FREBESEDL (SB/SBmsy)

MR 3-1. EHULYEESE LBl E - REE L OB (FRF 7 e v B)
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HMREM 4 BRETERNECHE LFRTR

(1) FFRTHIORE

BIRAEAT CTHET L7= 2023 FEOEPREN S, 27k — MEFT ORI Z VT 2024~2055 4
OFFRTRFE AT - 72, FEETRICE T 2 MA R, FFERBOBAEND TR S HE
A FERIR R B 5 2 72,

B4 T IR S 7 MEBUELEE S TR 2 WF e BI i) IR\ T, RRBED
APEBIMRIC I HIMMABOFLZEIL, 2010 FLAUFITBLIM A TR X » 1K<, AR5
BN o (FRK 4-1a), FFIZ 2010 436 LTV 2016 FXFEFITIEVIMATH O | T
WZOWTHADEKENF I H D, ZD7D, FR TR TIIIMAEDTKZITIT 5~10 4F
FREE 1L, L 72 AMA DI 03 ke 32 Z E 2 BE L=y U A2 Wiz, ks, Hlag L
FAOBRIT, BAENDRVEBHIEZDIEL XTI REL D00, &K E L TITHK
TRAEANTERD B0 7 (2K 4-1b),

I DB 2Y 5~10 FEFRERKGE T2 > U A TIE, fFRoA &I, HS B4 PERfR
NHOPHREICBEOBIEOERAEEZ T ANV 7 LTHz, V7Y
YITFTHT =215 FRAICKEID | BRIMAERKE L 5 FETay 7oy 7 T— K-
HoTV T SFEE1 Ty 7 E L, FRSEETITEIOBE 5 FOKEND Y
Uo7 Bk 6~10FEITBESEL LT 6~10FE0EEZ VYT 7l K925
T LICBBEICH - TR TRINT 5 51k 258 L (X 4-2),

- RERTHIO 1~5 4 (2024~2028 ) @i ZE 1~54F (2019~2023 4F) DOFEEND EEE
FLTVY T T L,
FFRTHID 6~10 4 (2029~2033 47) : i@ 1~5 4 (2019~2023 4) & L< i E 6
~10 4 (2014~2018 4F) DFREDNTNMNE T X KTED, BATZHT O 5 F5305HK
ENLEEETF LYY T T LT,
FEETHIO 11 FEH (2034 4F) LI EREOFIET S FERGIY 0fkZ=E2 YTV v 7
T HEFEZEM LT,

MR 42 Tl 5ETOICXKY 7=V H o7 o TN A F RGO TR LTz, 20

X VB TV o0 FiIcky, EHICIZEEOEMA ML RE R4 25 X9
RIMAZFE L, FEMICIZZENLRETOR EDOFRMEZ2 KBS 2 X 5 e IMAZBE Lz, 72
BNy U= R UYL 7Y IR DD EEEITFEED BT 5122 T 012D
< (FlRIK 4-3),
FAFERRICIEN ARMAZIE LTy 7 U — R VS o7 Y U I LD EETHIE LT
10,000 [ D#: VIR LEE AT - 72, 2024 ORI, FHIS N5 G E & IR T
MOIE Lz, Z 2 CTOIBRDOWEMEE L, 2019~2023 FEDOEMHAESRKE T o & LY
TV T LTebDThHD, 2025 FLBEOEEEIZIL, HFFEICTHINIBHEL S LITT
SORBEE AR TED DN AEEEL AW, B, fFFEETHOHRE T IEIIMEEE 6
s Lie,
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(2) TREEEELHIE

MR AR, AR E MR DL BB B A R 0T DR A R L
BARICHHS L-BEE (F) B2 E0-bDThH 5D, 56 (2024) 4F R fESHFAIR
XN ABC BEDT- DD IEAIEE (FRA-SA2024-AWCWG02-01) | TliE, HA RN RAE P
FEYEME 2 T Al o 7235 A IR EREOKER £ CHMIICIREEZHIT 5 & & b, BlAEN
FRFVE B DL I & 2355121 Fmsy ICTFELR B &2 3 U7l AR ED FIRET5
DEFER LTINS, MR 4-4 1CARREEO [EHILMEMES BT S ICk v iz
REINTWEEBRHNZRT, ZZ2TIEflE L CREBEREEB 207 & LELEER L, 72
B, WIS R T TR B 28 0.7 LA T THAUE 10 FF% D BIAEIL 50%LL Lo
MR CHEZBILEER Y L5 &Pl SN AT & EoFAERBER Y v b —[RI)
RFAEEBR THHATH, FHERE B 23 0.6 LLF THIUE 10 FRICE D BHEE I
HEMEE S0%LL EOfERT EAD L& X b, 28, 2D ORBSETHITIE, dTEOEN
AN T D Z L2 RE LT (Ny 7 U— R UH o7 72X EMAT TV
)l EENTND,

(3) 2025 DT HIfE
FAEERRICHEVEIAZRE LTy 7 U— R« Uo7V o A2 X AR Tl AT
ST RE R, S PR AR ISV ER S U7z 2025 fE 0RO TEEEIL, IFFRRERE S E T
BREINTZPN0.TDOEAIT39 TR, P06 DBAIL3S5 T horbinsd, (MR 4-2,
7-4), 7RF. B AN 0.7 OEEOIEBEREDEE 3.9 F Do b, BAERBGRHSIE LI-4E
HREE (0 BRI KON 1 %) 13X 59%% 5 TH Y, 2024 FLAEOIMA RIS S D55
KEL, FHEEERE N EICEBENRMLETH D, 2025 FlZTHIssHARETVTho
IR LEHETH 99%LL EORER CRAE MR 2 LRl SE¥ 41 B ERAER
7o (MR 4-2),

(4) 2026 FLUED TR

2026 “FLURE S E O TR TRIORE R A2 M X 4-5 38 L OR R 4-1~42 [TRT, SF14
(2022) - OWFFCHEBISE TIE, B 23 0.7 BL N THIVUTSZIEMARFWTZHETH 10 F
FEEET 50%LL LR CHlfam) BAES AR E ChRIET L ERani, BT
— X A, FEEEPIRAIR IS EFL A 10 RIS L7254, B A 0.7 DFAIE. 10
F1% (2035 4F) OBABEOTRNEILZ 7.8 5 F> (90% FHIXEIX 3.8 H~122 5 hr) THh
0., BEEHEHEERE S LR DRI 24% EHEES D (AR 7-5). B 23 0.6 DLEITHE
BEOTHEIZ OS5 T hy 48 H~143 T hy) THV, PRI BIEEHALKEHEE S |-
Bl D fEFRIT 2% EHEE S LD, B2 1.0 DEE, BAEOTHEIL 45 77 F > (90% TFHIlX
X217 ho~727 ) Thy, BEEHEEERLY FRI2HRIT 1% EHEI LD,
BURDIBIEE (2019~2023 EDF DT X LY 7V 7)) Zefkisi L7286 0 2035 £ DH
AEOTHNEIZ 9.4 5 Ry (0% TFHRIKREIZ 43 5 ho~149 H hy) ThHY, BEGHEL
YR %7 BRI DRI 41%, [RAAVEHEEHEE L LR 5 R1T 98% Th 5,
ASREETIL 2010 AE LA SR ARV IDA B OER S 2 ERA L TEBY | 2023 FEOMARE
BIRWHEE L 7e o7z, A% B EREOEIMADR AT 2 afethICIZ H B ET D LER D
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5, WEEHBRANCHND BIZ oW T, A4 (2022) FEOMIEMEI S TORREEIC
HHEIT, ZORMMBES % BREGET 2 ATREM 2 BB L2 TR RMELZ & 5 2 L iR &
ns,

5| A3

IKEEWFIE - BUEHERE (2024) S F0 6 (2024) ARESIAER BEIIAIGS JOY ABC BUED 720 DA
fa#t. FRA-SA2024-ABCWG02-01, /KFERFZE - BB HEHE, ik, 23pp. https://abchan.fra.
go.jp/references_listtFRA-SA2024-ABCWG02-01.pdf

a) b)
25 25
2.0 2.0
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R TP £ -SRI -
wm 00 Teghel a'—i‘—. . s 0.0 AUTf'—..a—- .
-0.5 . * * e ® 0.5 . o9 .
1.0 .. o 1.0 Se
15 . 15 L
20 e 2.0 %
25 e Sanans ® ,-- 25 2 e .. ..............
1985 1990 1995 2000 2005 2010 2015 2020 2025 ~ o 50 100 150 200
F HAE (FrY)
R 4-1. FHyr— - 27 4 v 7 BAEERBGRNH L OEZE (log (FHIME/HERHE) )
el a) TIIAEhZFETERL, A b) T3z ERAaEE Lz,
25 . . . . - - - 11~15%H
o ]
. 1 X P| EiR5ES.
12 | | X | X | >l 6~108.
' : T T e | L (11 ~
y 05 .°0.| | >-—d N — 6~104H ?if@;\
& 00 S SpJ0e e o o - D
os —tae @ " TR T * miEsEs | | nuonisn
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- J S I — : —. hd o B DEEES || EESUF L
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MR 4-2. TEDOMADNR v r— 25 ¢ v 7 FEERRO T HIE %Tlﬁléﬁtiﬂ%%‘rgb
TAEIAT TV BT ARy 7 T—=R -« UH o7 ) o Tole
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jstat BR HROMADFKEEFTE)

o

Log (residual)

N

OONODO=NNF DO ODNO=ANMOFDOMODNO =AM ONODO = ANM OO ONOT=NMTIOIONONO —NMT LOOMN 00 O NMF LN O
WOORROIRNNDNNNNNNOOOOCOOOOOT T T T T T T QNN NN NNNNMOOMMMM MO ST S 5 S DD N WDH DO
OO ODOHNOCOO0CO0O0OCO20000000000COO0CO000000000COO000000O00O00000000COOCO0

NNNNNNNNNNNNNNNNNNNNNN NN NN NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

Year

MR 4-3. Ky lr— 2T ¢ v 7 BARERRR A R/ MEXHMELE TY XD 256 OIA
BO TS 2BIHME O (1985~2023 4F) &R FHIICB W TRV
B4 T AICEME S MEBULHEES ISR T 2 B k) IR W TREn:
AV T T ORER L A AUMAOHIITROREL b, ZHids 7 ey 7 T
VYTV T ENDEORENRERLD-DTHY 171 v 7 HiZ 2019~2023 4 L 7
. 2021~2023 F-OARVIMA DR L 1T 5, FEFITIEMATH -7 2016 1L 2 7'
v BOVY T o Txtg b,
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a) fthhZREEIC LTCSE

(EakED) (RReEnEREs) CSRCEEEEXR)
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X 4-4. EEHHERIZ
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vrEdL REE- 46 -
FRA-SA2025-AC042

BEERN | Cmemmess B
il BiREEmEESR MSY e
— RROBEE RAEEELEER - -- U_MSY BROBIEE
—_ VPA @ e %5@71(2%%
IARE(R) HEE (FhY)
300
200
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0
250
400 ]
2001
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200 1
100 -
100 - £
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SRIEEDLE(F/Fmsy)
60 7 2.5
2.0
0 15
B i o vl I
hf:\w&!.!'.g!!ﬂf
1.0
55 fl“'lll\!’.‘-" N
0.5
0 1 T 1 1 T 1 0~0 T 1 1 1 1 1
1990 2000 2010 2020 2030 2040 1990 2000 2010 2020 2030 2040
&

MR 4-5. EESEBRIIEZ AW 5E R & BUIROBEIE CORR T (FH)
KEMIT M, T IEY 2 = L= a VRO 90%05 8 £ 5 FHIKRE . ML 5
Y ORKEFROBIRTH D, HARDKORMIRT B S UEER, EHASRRILIR
SUE PR E A RARRITERRUKER 2R, (BRI OMMIL MSY %, IfESIS
D DORGHE Umsy &9, BEFHBRIZE COFRELEH B 12X 0.7 W,
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FrkoB MR AR - IRAVEEIEEERE 2 11 5 e
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a) FEEHEEERZ LRSS (%)

FRA-SA2025-AC042

B 2024] 2025] 2026] 2027] 2028] 2029] 2030] 2031] 2032] 2033] 2034] 2035] 2036
1.0 of o o o o o o o o 1 1
0.9 of o o 1 1] 1 2 2 3 3 s
0.8 of 2| 2 2 3 a4 7| & 11 11] 16
0.7 of 4 5| 7] 9 12 16| 20| 23] 24] 22
0.6 of of 13 16| 18] 26] 33| 37| 40| 42 s1
05 of o2l 18] 25| a1 6] 45| s3] sl 61l 61] 69
0.4 14| 28] 39| 49| 54| 64| 72[ 76| 78] 77| 83
0.3 18| 37| 56| 66| 71| 81| 87] 89 90| 89| 93
0.2 20/ 45| 66| 80| 85 92| 95| 96| 97| 97] o8
0.1 20| 55 78] 88| 94| 98] 99| 100] 100| 100] 100
0.0 21| 61| 84| 96| 99| 100] 100 100] 100| 100] 100

SR ORI E o 12[ 16| 19| 21| 27 34| 38| 40| 41] s0

b) FRAVEHILEEZREE ERIDHEER (%)

B 2024] 2025] 2026] 2027 2028] 2029] 2030] 2031 2032] 2033] 2034] 2035] 2036
1.0 62| 65| 68| 64] 60 70| 72| 73] 73] 73] a0
0.9 74| 69| 75| 74| 72| 79| 81| 82| 83| 82 s7
0.8 85| 79| 80| 83| 82| 87 90| 91| 91| 90 93
0.7 94| 90| 89| 90| 91| 94| 95| 96| 96| 98] o7
0.6 98| 96| 96| 96| 96| 98] 99| 99| 99| 99| 100
0.5 100 99| 99| 99| 99| 100 100] 100] 100] 100 100
04 1001 99100 100[ 100] 100] 100] 100 100| 100] 100| 100| 100
0.3 100] 100] 100] 100] 100 100| 100] 100] 100] 100 100
0.2 100] 100] 100] 100] 100 100| 100] 100] 100] 100 100
0.1 100] 100] 100] 100] 100 100| 100] 100| 100[ 100 100
0.0 100 100 100] 1200] 100] 100 100] 100] 100] 100] 100

BRI 92| 92| o3| 94| 94| 96| o7 o8] 98] o8] o8

B % 0~1.0 TEH LI=GAE OFRR TR O R 277, 2024 O EIX 2019~2023 FFDif
LRE T v A LT 7 LT TCRE LTz, 2025 4R D IfEE BEBLRIZ I L S JfE
& L7z, D= OBUROIEHEE & LT 2019~2023 FEOIRERI DT o X LT Y 7
ToE (CEHMIZIT B=0.57 IT/Y) THRELZFT GO/ b R LT,
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a) Rk VAR (07 hy)

PRk OB fa ks LUV &

R B REE- 48 -
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B 2024] 2025] 2026] 2027] 2028] 2029] 2030] 2031] 2032] 2033] 2034] 2035] 2036
1.0 41| 42] 40| 39| 38| 41| 42| 43] 44| a5] 49
0.9 44| 46| 45| 45| 44 48] 50| 52| 53] 54] 5.9
0.8 47 51] 52| 52 52 57 60| 62| 6.4 65] 7.1
0.7 50| 57| 59| 61] 62| 68| 72| 76| 78] 78] 85
0.6 54| 64] 69| 72] 74| 81| 87] 92| 9.4 95] 102
0.5 57| 72| 80| 86| 89 98]106[11.1[11.4]125]123
0.4 62| 411 61| 80| 9.3/103|10.8[11.8[12.8]13.4]13.8(13.9]14.8
0.3 66| 9.0[108[12.2[13.0[14.3]155]16.3]16.8[17.0] 18.0
0.2 7.0[10.1[12.6 146 [15.8]17.4[19.0 [20.0 [20.8 [21.1 | 22.2
0.1 75113 |14.7 |17.4 [ 19.2 | 21.4 | 23.4 | 24.9 | 26.0 | 26.6 | 28.0
0.0 8.0|12.7(17.1|20.8 | 23.5 [26.4 | 29.3 | 315 | 33.2 | 34.3

BLR OSEIE 52| 65| 69| 72| 74| 81| 87| 91| 94| 94102

b) Rk ERE (07 hY)

B 2024| 2025| 2026 2027 2028| 2029| 2030| 2031| 2032| 2033| 2034/ 2035| 2036
1.0 52| 48| 45| 44| 43| 45| 48| 50| 52| 53| 57| 6.2
0.9 48| 47| 46| 45| 45| 48| 51| 53| 55| 57| 61| 65
0.8 44| 45| 45| 46| 47| 50| 53| 56| 57| 59| 64| 6.8
0.7 39| 42| 44| 46| 47| 51| 54| 57| 58| 60| 65| 6.8
0.6 35| 39| 43| 45| 47| 51| 54| 57| 58| 60| 64| 6.8
0.5 4, 30| 35| 40| 43| 45| 49| 52| 55| 56| 58| 61| 65
0.4 24| 30| 35| 39| 41| 45| 49| 51| 52| 53| 57| 6.0
0.3 19| 24| 30| 33| 36| 39| 42| 45| 46| 47| 50| 52
0.2 13| 17| 22| 25| 28| 31| 33| 35| 36| 3.7| 39| 41
0.1 07| 09| 12| 15| 16| 1.8| 20| 21| 22| 23| 24| 25
0.0 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 0.0

BLR DT 35| 38| 44| 46| 48| 52| 55| 58| 6.1| 62| 66| 6.9

B % 0~1.0 TEHE LIGH OFER TR O R 2 ~7, 2024 FFO &R 2019~2023 D
LR a T ALY T T U ETRGE Lz, 2025 0 b g PRI L A e &
L7, 7= BURDMIEE & LT 2019~2023 FEDIBIERIE DT o X LY 7Y 7T
DOasE (B=0.57 ITHHY) THRELFT 25 A O/R LR LT,
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HRENS BREMEROFM (1985~2023 )

IR - FEmpaEE (T L)
At ) 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
ik B 00 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T 127 191 258 207 16.7 94 146 48 143 123 315 9.3 550
15k ¥ 104 179 198 254 284 399 211 251 294 196 10.6 391 175
T¥H 14 15 3.0 3.6 78 128 6.7 6.1 7.7 128 74 9.3 7.3
255k e 33 3.7 45 6.2 52 142 217 118 206 382 421 202 216
P 17 1.0 1.9 3.9 28 52 4.8 4.9 82 100 8.7 123 8.8
3k g 19 1.0 2.0 25 36 73 113 4.9 94 119 257 20.0 246
T 1.0 0.5 0.9 14 13 21 25 3.0 4.1 3.6 4.2 6.6 4.2
4FLL o B 14 0.8 13 14 24 46 6.8 3.3 5.2 89 171 217 294
T# 05 0.2 0.4 0.6 06 11 1.2 2.5 2.9 2.2 1.6 5.9 15
it 342 457 595 657 68.7 966 90.8 665 101.8 1195 149.0 1445 169.9

B - AERBERES (A )R)
A i #1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
07 e 455 652 845 1,004 1,086 743 992 1,254 1,195 855 1,233 689 2,081
Tl 392 562 729 866 937 641 856 1,082 1,031 738 1,064 595 1,795
15% e 130 214 284 355 522 609 449 586 883 726 510 589 411
T 62 92 141 169 283 307 279 373 596 527 385 296 266
2% ey 37 47 72 106 127 198 194 206 290 471 390 294 205
T 22 29 48 71 91 124 101 141 180 290 207 188 111
3% ey 14 14 22 35 49 69 90 72 106 128 220 151 122
21 8 10 14 24 32 40 50 50 66 82 127 79 46
ALl e 7 7 10 14 23 3% 43 54 64 75 9% 134 92
T 3 4 6 9 14 19 22 39 42 45 45 64 15
(R 643 934 1233 1514 1,808 1,655 1,768 2,173 2,536 2,255 2,449 1,858 20911

R - AR RIS AR K
il ) 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Omk 3+ 000 000 000 0.00 0.00 000 0.00 000 0.0 000 000 0.0 0.00
R 046 053 057 036 028 021 023 006 020 022 044 022 046
1% ¥4 059 070 055 059 046 054 033 030 025 017 013 054 029
¥ 013 010 014 0.14 021 031 015 011 009 015 012 022 018
2% be#) 036 033 026 025 018 032 051 024 033 034 049 030 047
T4 029 014 015 0.23 013 017 018 014 020 013 016 028 033
35k k#1045 023 030 024 027 038 044 022 033 030 040 051 083
T4 039 015 019 0.19 014 017 015 019 022 013 010 029 0.30
4%l E B 063 038 041 0.32 035 045 051 018 026 036 062 058 1.68
F# 039 015 019 019 014 017 015 019 022 013 010 029 0.30

A fn I AR AR

Al 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
(U7 046 053 057 036 028 021 023 006 020 022 044 022 046
15k 072 080 069 073 067 08 048 041 033 033 025 076 046
2% 0.64 047 042 048 032 049 069 037 052 047 065 058 0.80
3k 083 039 050 043 041 056 059 041 054 044 050 080 113
4%k 102 054 060 051 049 062 067 037 048 049 072 087 197
B 073 055 056 050 043 054 053 032 042 039 051 065 0.96
%SPR 8.7 99 104 125 161 120 148 264 206 21.7 156 111 9.7

PG E & PR (T ) X OHAEERNERPS (O BE/B fa i, J2/kg)

i 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Omk 433 575 737 856 845 620 887 1088 970 77.2 109.8 58.1 1875
1% 251 384 503 613 823 1031 814 1031 1454 1329 920 1008 751
2% 119 140 212 306 334 560 587 605 796 1437 1174 840 623
3k 5.7 5.4 81 128 162 244 343 267 365 491 832 542 469
4%k 33 2.7 4.1 5.6 85 137 182 219 241 317 399 52.7 389
B 89.2 118.0 157.5 1959 2249 2590.3 281.3 321.1 382.7 4346 4422 3498 410.7
Bl 153 170 240 357 465 634 773 832 1102 143.7 1844 1569 109.1

RPS 298 384 352 281 234 117 128 151 108 6.0 6.7 44 191
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HEEMS (&)

I - EERRERE (T )
A M 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
O7% k¥ 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T 419 366 118 220 273 295 189 357 281 407 308 132 2.0
15k k¥ 912 125 673 300 225 290 675 162 244 460 581 518 178
T 271 83 198 91 109 179 173 45 72 108 159 112 6.9
2% k¥ 171 355 170 342 239 237 231 385 119 9.2 20.5 77 181
F 6.8 7.6 7.3 8.6 98 101 80 110 44 5.4 4.2 8.6 9.7
3k B 95 172 6.8 131 123 141 126 91 121 4.1 11.3 13 5.9
TH 34 2.9 2.5 3.3 5.2 4.8 2.0 3.4 5.2 12 1.6 14 5.0
4Ll R 6.0 117 34 7.5 6.9 8.6 13 2.8 3.6 6.7 4.2 0.3 1.0
TR 21 1.0 0.8 13 3.1 2.9 0.6 05 17 11 0.6 0.7 0.8
il 2051 1334 136.6 1291 1219 1405 1512 1218 98.6 1252 1472 963 67.1

R -l EEER (HER)
A i #1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Ok  F-#) 1,118 1,882 963 1,053 1245 1870 695 1,008 1,176 1,668 1,440 563 94
T4 965 1624 831 909 1,074 1613 599 870 1,014 1439 1242 486 81
1% B 982 455 1,018 576 521 627 1,071 267 373 586 745 679 256
Ff] 442 328 481 320 327 386 483 146 198 229 277 270 125
2% B 193 261 240 298 222 223 237 303 103 134 133 138 164
T 120 115 147 136 114 117 114 141 52 83 37 91 84
3k EEH 69 86 76 101 87 67 68 67 88 32 52 16 47
T 39 32 46 50 43 22 20 35 46 15 11 10 25
AL B R 39 42 26 43 46 37 10 13 25 35 18 6 7
R 22 10 14 18 24 12 5 5 14 13 4 5 3
(R 2400 2,727 2324 2,071 2,122 2,824 2,080 1,658 1,764 2,454 2,388 1,403 567

VB - A fin ol T AR AR
F fin J 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Omk 3 0.00 0.00 0.00 0.00 000 0.00 000 000 0.00 0.00 0.00 0.00 0.00
FH 060 032 022 041 039 02 066 070 040 051 0.46 049 0.37
1% k¥4 065 018 0.60 044 032 034 065 045 049 0.79 0.84 078 057
T 038 016 0.33 022 023 034 032 021 024 040 055 035 042
25k k¥ 032 067 034 064 052 050 058 062 053 034 113 027 053
#1019 027 023 030 039 039 039 033 036 032 068 051 057
3k - 042 085 035 055 055 098 110 050 049 057 141 033 047
Ff1 024 031 019 024 044 106 048 033 038 0.30 069 064 0.90
4RLLE R 042 132 048 073 052 098 055 082 046 0.85 135 014 052
T 024 031 019 024 044 106 048 033 038 0.30 0.69 064 0.9

R IINYIIET

A i 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Oik 060 032 022 041 039 026 066 070 040 051 046 049 037
ik 103 034 093 066 055 068 097 066 073 119 139 112 099
21k 051 094 057 094 091 089 097 095 08 066 181 079 110
3k 066 116 054 079 100 204 158 083 087 087 211 097 136
4%l 066 163 067 097 097 204 102 115 084 115 205 078 142
A 069 08 059 075 076 118 104 08 075 08 156 083 1.05
%SPR 65 118 104 85 95 85 43 62 82 51 26 52 54

FipplElE L BAE (T Fy) BIOBAEMRDIERPS (O ARE/B MR, B/kg)

Al 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
(U753 1154 166.7 747 81.7 1052 159.6 487 887 1058 1271 1046 423 8.0
1k 2054 818 160.1 90.7 89.2 1086 1521 477 682 905 109.8 1033 441
2% 672 783 63.0 782 635 645 561 902 313 346 327 351 473
3k 301 324 250 333 312 242 203 250 335 102 16.0 51 169
4zl E 189 172 9.5 156 183 148 3.3 54 105 126 6.2 2.3 2.7
28 436.9 3764 3324 2995 3075 371.7 2804 257.0 2493 2750 269.3 1881 119.0
Bl 739 107.0 784 908 762 733 663 643 568 493 415 267 403

RPS 151 176 123 116 163 255 105 157 207 339 347 211 2.3
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HEEMS (&)

A - FlmnlifgERE (T )
i #2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
(753 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
T 206 5.8 7.3 14 0.9 0.1 6.7 0.3 74 0.2 0.7 0.5 0.3
ik kY 22 395 161 9.6 4.7 5.7 0.7 9.1 2.8 8.7 1.9 2.6 31
T 14 9.5 4.3 2.8 2.0 3.5 03 117 4.0 9.5 5.2 2.9 5.9
2% R 97 12 7.7 3.8 19 1.2 2.2 0.8 7.8 2.3 8.5 3.0 2.4
T 48 1.2 7.0 3.1 2.0 18 4.2 0.6 5.7 2.3 7.0 3.4 2.7
3k ¥ 81 1.2 0.9 2.2 1.6 11 0.8 2.2 0.3 35 2.6 8.8 4.1
T 3.0 17 15 24 0.9 14 12 1.0 0.3 2.5 2.6 4.9 24
4Fl B 2.6 0.6 0.6 0.2 0.7 0.5 0.3 0.8 0.5 0.8 0.9 2.2 5.3
T 06 1.2 1.0 0.2 0.8 04 0.4 0.6 0.6 0.6 1.0 0.7 13
il 531 620 463 258 156 158 168 271 293 304 303 290 275

I - AR IR (5 R)
A flin ) 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Om% ) 814 287 227 113 145 26 354 160 571 278 236 182 117
TR 702 248 195 98 125 22 305 138 493 240 204 157 101
Uk 1 48 395 154 104 72 99 18 209 117 3% 205 168 131
T 30 141 63 46 40 61 13 147 88 264 167 132 100
25 E 71 19 74 36 27 25 38 10 85 57 180 117 100
T 32 13 44 20 18 18 27 7 51 42 129 92 80
3k e 41 13 7 19 9 10 11 14 5 29 30 89 70
S 16 8 5 12 4 6 8 8 3 16 19 57 51
4% L b 10 8 5 1 5 3 3 6 8 6 10 14 42
] 3 5 3 1 3 2 2 4 6 4 7 7 26
(R 984 722 467 274 258 163 425 399 785 726 660 571 460

IR - AF B AR S
A i # 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
ik E}#7 000 000 000 000 0.00 000 000 000 000 000 000 000 0.00
TEH#) 043 033 048 016 008 005 023 002 018 001 004 003 0.04
5 k4 031 08 075 066 044 033 018 020 014 015 006 009 013
TH# 031 050 042 038 032 033 012 041 028 024 021 013 037
255% ¥ 066 026 038 041 026 016 018 022 035 015 018 0.09 0.08
F¥#] 075 040 066 065 044 033 055 024 044 021 022 013 011
3k k¥ 080 031 033 034 061 030 017 039 018 041 028 031 016
TH# 076 088 149 070 082 073 038 028 025 056 048 027 012
4F0L B 106 024 033 036 036 044 017 025 015 038 026 051 033
TFf# 076 088 149 070 082 073 038 028 025 056 048 027 012

Al o1 T 08 PR K

i 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
(753 043 033 048 016 008 005 023 002 018 001 004 003 0.04
1% 062 138 117 105 076 066 030 061 042 039 026 022 049
2% 141 065 105 107 070 049 073 045 079 036 040 022 019
3k 156 119 182 104 144 103 055 067 044 097 076 058 028
4%l E 18 112 182 106 118 116 055 053 040 094 073 078 045
B 117 093 127 088 083 068 047 046 044 053 044 037 029
%SPR 6.6 4.8 4.0 6.7 108 144 179 186 175 218 250 306 288

Elmp G & AR (T ) X OHAEERIIERPS (Ot E/Bl AR, J2/kg)

A 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
(7573 740 260 238 115 143 28 406 203 565 253 210 170 120
1% 89 726 328 214 143 218 42 536 235 659 369 319 273
2% 217 59 262 122 9.0 92 148 43 283 176 540 370 348
3k 15.8 5.0 3.3 8.3 3.8 4.6 5.6 7.4 20 111 112 355 304
4%l E 4.3 3.2 2.3 0.7 25 14 1.8 3.8 3.7 2.7 4.1 6.1 202
B 1247 1126 884 541 439 398 669 893 1139 1227 1273 1274 1247
Bl R 289 110 179 158 115 99 145 115 284 248 472 562 593

RPS 282 261 126 72 127 26 243 140 201 112 5.0 3.2 2.0
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HREERS (=)

1985~2018 FEDAFHRBITAE REIL, FRAEFE U ARG - FHmHEERFEFELI D
FEICLI VB EIN-HERLEEND 2D, T —F OEREB L ORMEE Th 2 ERIF O H
LA K R Z2H# L 2w & & L,

iR (HHR)

(E 0 7% 1 % 2 7% 3 ik 4% 2L 7

2019 75 34 40 1 2 153
2020 2 98 15 15 3 134
2021 8 39 52 14 4 117
2022 5 29 20 35 7 95
2023 3 43 15 15 14 90
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HEENM6 FHEFRDAE

6 (2024) AEREEAR v iEACREEO G IRAHMN (2 ERE 2) Tl 1985~2023 4D - H1jl] -
iR R A O COEEALO 2R — MENT 21T o 7223, FRER TR CIERAL O 2k
— MEFTORTEEZ Az (1) ) o BERROFEZ 3 22121, Baranov Ofj iz
L (@ R) 2EHLE, RBEFEIMETIZT I A7V —T% 4+ & LT2A, BB A
HAHE T 4 5% & SHRICHFIBIEIRBEEZ 5T 2 ERH L7, MR TFHTOaR—
ORTEFHE CTIX 5+ a2 7T AT N—T L LCEHE LTz, SO T 7 AT N—T OEFREE
I, BIHED 4 5% & S+EOF LT S W72, Sk OFEMMBIIEERE F. B THRE,. B
FOBAFEITAmEFCEE L (iR 6-1) .

Na+1,y+1 = Na,yexp(_Fa,y - M) (1)

Cay = Fay/(Fay + M) X Noy, (1 = exp (~Fy — M) )

FEOFFIERERT (3) NTKRDT,

!
Bay = Ngy X W(f;, @)

22T wlR Yy a o 7 AICHRS T B ERBIEREO TRIME (0 #%IT 10 AAY) T
b5, GIAHE (FRA-SA2022-SC09-1) IZHBWT, 0mDOEE L LT 10 HDfE%E ., 1~4+7%
DEELLTT HDEZHWTWD 720, FRRTPRNZTH [EERIZ, 0 5%I121E 10 A RfRITHH
VI HEREZ Lkl B3 7 AR RIS T 2K EE TRET V6 5 2 -, TRIE T VL,
Flp R RE & TR EOADIFRIEREFREZBE L T, BlREE» OEREL THIT 5
LD TH % (FRA-SA2022-BRP02-03)

Fio, HFEOBMAEIT @) Rk VEHE LR,
SSBy = Yt Nog1y X mg X wi'y?y 4)
ZITmlFamicBIl DR (HiER 2-1) THD, wiylddamky-1 40 11 AR
ST 2B EREICOWTHIBRDOET ANL TR L7 DO TH D, &y OFEINHITIE

RIZHT=D 7, BAREISIET DATFEORBIROBIREZITYFD 1 A 1 HOBJRERK
LRFTHD ERELTWD (HiEEE2) .
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MRER 6-1. FERTHERICHW A HEE

B E-ER BARDR
F2019- OFEIZHAV  RHICHW:  BRE KA
2023 C YR P ERE  TRE S
R/ R (/- R)™

(F 1) (JE 2) (7% 3) (9) (9)
0 7% 0.24 0.17 0.06 %2 % 0.295 0.0
N ' ' ' (89-98) (91-105) ' '
174 209
1% 0.89 0.65 0.36 0.295 0.8
(168-186) (201-231)
286 326
2 % 0.91 0.67 0.39 0.295 1.0
(276-306) (314-362)
362 386
3% 1.01 0.74 0.61 0.295 1.0
(350-387) (371-428)
400 406
4 7% 1.00 0.73 0.66 0.295 1.0
(385-427) (390-450)
5mell b 1.00 0.73 0.66 401 0.295 1.0
(385-427)

W A4 NIRRT MSY & SEHLT S KMEDOHEE OBRICHE A L@ IR (7
b, AR 3 AFEEE G RGN T Feurrent DiRIER)

W2 A4 EEEEBE S CHEE S Fmsy (F7eb b, A0 3 EEEIFEE Co
Fcurrent {Z Fmsy/Fcurrent #7246 D),

HE3: PERTRITIE, ERROBIREDO T T, SREIOERAL CHEE S 4172 2019~2023 4
DEEB F A2 T o Z 27 7 LTHWE, 2 TRLUTE FEIZEOEHET
Hb,

R LOEREOHBICHW, PRIET VIS EREOFELER L0 (0
el 10 AL 1Ll i 7 H OREICHEY)

* BAEOHEICHWZ, FHET VICESEKEOVEHHES L O (11 A OFREIC
FHY)
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HREMT7 [ENT A2 LFERROME

e £ 7-1. FAEEBBRKDONRT A —X

FHAPEBIFRC

ks | BB a b () S.D. p

it

BT — AT 47

IS EPSREREA Fz 0.0233 48,640 0.690 0

a & b XK HAEEBMBRROHETE T A —2  SDUTIMABEDOERERZE, p 1XH CHIRERE T

b5,

MeE 7-2. EHAUEMEZ L MSY

HH fiE G
. HIEE HL R, SRR EE R MSY 2 B84 581
SBtarget 5% 10.1 5k 5 (SBmsy)
==R
L FRAVE FEILVEE S, MSY O 60%D RS HND 8 fa
SBlimit £ 3.0 kv (SBO.6msv)
.6msy
A KAEZR, MSY D 10%D i B3 S b A8 A &
SBban & 0.4 kv R ° RPN SR
(SB0.1msy)
Ems e RKFFEAEPE B MSY ZHERF 9D I0E 1 (RIELREL F)
y (0 7%, 1 7%, 2 7%, 3 %4 1%,5 el _£)=(0.17, 0.65, 0.67, 0.74,0.73,0.73)
%SPR (Fmsy) 12.9% Fmsy (ZXFhS 9 %%SPR
MSY 12.5 Ty | e KFFgEAPE & MSY
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MRE 7-3. ETFEOHAE L ET
HH & B!
SB2023 59 Kk | 2023 FEDO BB
£2023 2023 FEDIBSEIE (RERELF) (0 5%, 1 3%, 2 7%, 3 5#%.4 %,5 el b)
=(0.04, 0.49, 0.19, 0.28, 0.45, 0.45)
U2023 22% 2023 fEDfEEIE
%SPR (F2023) 28.8% 2023 FED%SPR
%SPR (F2019-2023) 23.7% HLIK (2019~2023 ) D& I %t T D%SPR*
EHILEER O
SB2023/ SBmsy 059 K ERe A PE B BB T 28 fa & (B ARE B AL E(E
(SBtarget) ' Rkt % 2023 EOFAED L
e Ko A2 e B HEFF 92108 F 12 %35 2023
F2023/ Fmsy 0.52 EYT\ Friot e EAHERF 9210 JEZx 3 &
DISEED >
HaEDKYE MSY %R T 5/KHEE T RS
LD KYE SBmsy Z 79 2K HEL T ES
B o N

* 2023 FEDBIRED T T Fmsy OIRIEE A 5 2 5 F Z%SPR #iA L TR LR,
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flie#k 7-4. THRER L THIHAE

2025 FEDH fa & (FHRIPFAME) (41 TR
2025 4ED BUIR DL 2025 4E0
FH SR x4k MAEEIE (%)
(Th) (F/IF2019-2023)
B PR S B DT S B i B IR RS B (i)
p=0.7 39 0.70 27
FEREERD B EEALILSGA
B=1.0 52 1.00 36
B=0.9 48 0.90 33
B=0.8 44 0.80 30
B=0.6 35 0.60 24
B=0.5 30 0.50 21
B=0.3 24 0.40 17
B=0.5 19 0.30 13
B=0.2 13 0.20 9
B=0.1 7 0.10 5
B=0.0 0 0.00 0
F2019-2023" 35 0.57 25

*2019~2023 FED BRI D T o X LTV o 7 TOIRME LT 72858 OfE R,
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MR 7-5. R 5 B a2 ATk TR

EBREL QOO AHEEM: A&

2035 4 90% 2035 FITHAENLL T O

R IR LIRS HEE ()
5 N

(Fh) (Fr) SBtarget SBlimit SBban

ES ES =
B PRI VEH S (B A ST B B B TR RS B (e fiE)
p=0.7 78| 38-122 24 96 100
FRLEReD B EHEHLIGA
B=1.0 45 21-72 1 73 100
B=0.9 54 2586 3 82 100
B=0.8 65| 30-103 11 90 100
B=0.6 95| 48— 143 42 99 100
p=0.5 15| 62-170 61 100 100
p=0.4 139 | 78-203 77 100 100
B=0.3 170 | 99244 89 100 100
=02 211 127298 97 100 100
B=0.1 266 | 166370 100 100 100
B=0.0 343 | 221470 100 100 100
F2019-2023" 94 | 43149 41 98 100

*2019~2023 FED BRI D T o X LY TV o 7 TOIRME LT 72858 Oft R,
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HEEM S HEEUEHAXDIFEL CPUE

TRIEAFR—Y 7 COWRBORDPRE L, BAREE AR —Y 7 CIRREEN KX
KEpDZLHBEL, REEFML Y . BARW L AR —2 7 il COWRERNOFEM 22z
BTl BT, BAREBONTEDLLOT—2Z AW, T4 2 EEET L (Lo et al. 1992)
FREREACIZHEH LTV D, AEFEIZOWT B &[RRI 2 BT L 2 Bl — R LAEIR
HET /L (GLMM) 1 XV #EHE(L CPUE %155 Fika Fv iz (BEHE L3R 22 31X FRA-
SA2024-SC13-101 2D Z &) |

TNETAOFBIAEEE LT, B, 2Bk & L 4F (Year) . A (Month) | ## (Ship) |
FRALHL (Chiki) 88X ONEX (FA) T —% 2, ERICOWTAICeE AW 7= B EGRIR %
TV BT T NV E Lis, Zeds, F, B Mg, AR, Ml KONRRII 7 ) v
B E L THWE, £70, FIEMES LOFE2EPETIE, RB I OMHEE A, £, il
XDOAEHNEAZONWT T U F LB E Lz,

BAESNICBER S L7 v
%5 1 B . Caught or not - Intercept+ Year +Month + Chiki+ (Ship) + (FA) + (Year X Month) +
(Year X FA) + (Year X Ship) + (Month X FA) + (Ship X FA) +binomial error

H2E:ME : CPUE ~(log) Intercept+ Year + Month + Chiki +(FA) + (Ship) + (YearxMonth) +
(YearxFA) + (YearxShip) + (MonthxFA) + (FAxShip) + gamma error

ZIZT, () MOV bDIET U H LR E L TH-T2b DT, BT VBIROKL L L7

277,

BIEFHEIEE TIX, 2% 0~4 ) OMEDCHRERIGEHWLFIZ IV EFEOH EE
BUZBIT HMIETOERMB~OEOEX O ELZEZRTHZ L L L (Hi2ER2) . e,
(L, CPUE Z BT 2BIZ A RBOMWET — X 2 H L T\ b, Fa—=7T
W2 HEOEEIAIZ OV T Y HATEMEORERE N 2ROEERICED 2565 % H0
Too D LBV | METIZ 0 mMAaE D P2 DEOBEBLNRKE D, L-> T, MHE
CPUE D #HZERW=TF 2 —= 0 7 TIIHEE SN D ETEFED 0 150 F B8 L OERELKIC
FRENMSEDLZ ERNETH LD, g 1 OGRS & L C/ME RO
MErogk (2016 4F 9 H~2024 4F 6 H £C) 7 ofEbiv 1Sk CPUE (iEEE9) %
ANWCF a—=r T %17,

5| AR
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.
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44 —BXE- -AHR—VYViE/ TFICPUE
35| ~e-BEREBMNITEDL/IFIL
020245 EEAETIL (AFREBMNTEDL L TILR2ERE_GLMM)
——2023FEFEATETIL (BRE\EBNTEDLLTILR2EREE_GLMM)

CPUE
[\ ]

0.5 A1
)

0 T T T T /17" "1/ "1 17 1 1T T T T T T T T T T T T T " "T T T
MO OO~ ONMTWOWO~MODOO T ANMTWO OO O —CNM
OO MO OO0 00O 0000 v~“v™ v v ™+ ™ v v — NN
[oNoNoNeNeNeoleoleolololoelololoholNoNoNoNololoeoloNolelNolNo
= T NN AN AN AN NN NN AN NN NN NN NN NN

EX 8-1. AFEEFHMICB N TTF o2 —= ZIZTHW T FERE(L CPUE (EARMENTED LT
LA 2 B GLMM £7 V) & REFEEERE ] L 72 FE%E(k CPUE (H AR NTEb LT V4
2 Bt GLMM £ 7 /L) B XY/ 2 /L CPUE OHER
g o=, R F00 CPUE (2O T 1997~2023 AED M THr L, Bk L8
s Lz, 7B, Fa—=27I21% 2005~2023 FDIEHE( CPUE % V7=,
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HMREM9 /MERWOPEREREE D &I L1 1 miF%EL CPUE

AROIA Y | 2012 R EHILIRE B BHENTOI TR Y | ITFEOREIXEDORELZ T
TWDHZENEZLND, FRIMIEREICBIT 2 H EEHTIT 0 mAaDREL I pEx
WIRMN->TEY, #OPEZ 5N 0 BASORETEZIET 572D AICED S F 2 —
= THEEOHE B AR AR &g o T A,

/AR AL D PP TR FEAR 7o JRE RS OFR M3 K OVKIR - KiEA 30 70 Z L IZFiekT 5 &
IRELT-T —% A — (DST-milli, STARODDI t1:) ®Oifa BE~DHEY SiF Z4KfEH L. 2016
A (9 ) 25 2024 4FIHIRE T (6 H) £ TOT — X 2457, (RS ISR S
T HET — & (R - R, X, (REKER, M8, Ay rolgRE, nii—%&5) &7
— X a =L LKE, KRBT —XE2H5bEDZ L2k, FMOBET L OME,
KGR, KR, By 7rOifERERL KOG NEZGTL, 207 —%% b & IATFHIREFED B -4
S (2024 4F BEH) £ T 1 REYE(L CPUE 2L FOFIEICEIVHEHB L, MAEDF 2 —
=V TR E UTHOW T BEERIC 31T 2 38M X B2 (L CPUE (2B % 3C# (FRA-SA2024-
SC15-102) =& Z &

(1) 451 - =451 (2016~2023 4=) - AR (2024 ) @ 1 OBEERIE % AW #E D
& D 1k faiigE B O
FERN IR (2016~2023 4F) 3 L OH B (2024 42) /MEBRE A finl i R 2 & 4 ik
BAEEZ WV, IR OFEREE R &Pl E Wiek 222 oHKR) Z8TE6D
DI LICKVFEROBEERLZRH L, LROER L AFHEERD S 5] (2024
FIZOWTITAB) O 1B & ZHHE Lz, 708, 2 2 THWT W D 44BIIARE (2016
~2023 4F) 1%, FEE-EER I OEE-AREORMBRR (EEIE) 2013) % W CTHEEET
AL DT ALH OMICOWVWTIZI0 A1 H) OREERD., FppifaE R L i
BMAEEZF LN ZOEDRERE LSO LOIHAEINEZLOTHY, BFREBLOV
FEINBABEDHREICLHAWVWON TS HEDTH D,
2016~2023 FIZ DUV TI, RO/ ME PRl R R (T - HER - #8EKPER
BRIGARFERERD B X OUERIOWEY OFMBIAE (AR 2-2 04F) AV, 45 -
PR LD 5 HEE ERDT-,
2024 F- D EEHIC DU TIE, KIS CUNEE U 72 i 36 X ONERITFD b O R Rk
HEEE) L0, &HOWREMOFHE, (KE, SRRHITRE R KON 1~6 A O
AV, @mE (2016) OJFIEIZHEVA B - AR RIS EE A HEE LT, 2024 O
REIT, MRE 2-2 IR LICFERBIARE O ET 5 4F (2019~2023 4F) DA 2 v
7o AR - AEERBIEE AL & AR E (e 2-2 04FR) 225 AR - Finhag &%
BHL, 2024 DA Z &L D 15D 5 5B G 2RI,
BT L oifER L B TTRD M (2016~2023 4F) B LA B (2024 4E) D 1%
BOEDIEEERLDZLICED, TORED | RRERAZETOICHE L, EHL
DT —H E LT,
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(2) 1 EIEAE( CPUE OFEHIZ W T
ANEARL O VR AR TR K D iR L e RN R D, O, HBEICIDE
BXy v IFNECDIHEANRD DD, TAXH2 BiEET /L (Loetal. 1992) ZFEHE(LIC
T2, ZHIEE—BEE L TPaXxy v FF—ZOEIEICHONWT Il A AW
— AR GET LV (GLMM) ICXOH#EE L, IRICE 2EREE L TIHEERF Y v T T
N LTH o~z E LTz GLMM Zi@EiH L., sEiIcEr oy v F5—4
DENGLIFErF v v FEHHOICEZEE (i CPUE) #8762 Z & THEAEL
CPUE 2155 HIEThH 5,
TIVETIVOGBAAERE LT, H LB, 5 2 BERE L b4 (Year) . A (Month) | i (Ship) .
X (FA) . /KT (depth) . /KiE (temp) 7 —# Z v, 20 L O EEHIZOWT AIC
%%wk%ﬁ@ﬁ%ﬁm\%%%&%?wkbko&x GOSN N S k=)
FNVEEE L THW, £72. F 1 EETIE, KB LIOMELE ADKZAEHIZOW TS
VHELRE L, F2 BERETIER, LA, LK, Bl A ERKEBLIOH &I
DNTT U H LR E L,

(3) FmAMHITBIRENT=ET IV
# 1 EYJ¢ - Catched or not ~ Intercept+ Year+ Month+ Ship +depth + (FA) +
(YYearxMonth) + (ShipxFA) + binomial error

52 B¥J - CPUE ~ Intercept+ Year + Month + depth +Ship + (YearxMonth) + (Year<FA) +
(YearxShip) + (MonthxFA) + (MonthxShip) + (ShipxFA) + gamma error

22T () BOVELDIET A LNBELE LTS B DT, BT VRIRORSR L L)

277,

F 2 —= U 7T 1YL CPUE (., 0 s 2 8% & ZEhE Bl T b, — 5T,
AW/ X J L CPUE 73 2020 4-~2022 A= % CREIZV ME A C 2023 1380 L7z DIzkE L,
1%/ 2 7F/L CPUE B L OV 1 A= HE(L CPUE Tl 2020 4R (ZHEIN, 2021 4F LI I8 i H)
b5 (HRX9-1) .

%5 L LT, B (2016 4L 2024 4132 EHL P & B) 1Ca 3 2 AeisE
A RO E MR R S (AR - JAKA] - BT — &) s DA L7z /IMERILO
JEAR I LD iE R, B EB LU CPUE &, RSN OLAE LN 1 OERE(L CPUE
AT 2—= 7 2R -1I1TRT,

5| AR

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.

EIRFET - BY H - REFE - AT ER] - " PRt (2013) BEAMEBIEIC L DR v riE
AERBEDF A ETE & 4Rl - Y XBAFR. HIKEE, 79, 383-393.

FIRETL (2016) A ZiEALRRFEIR ORI FIAESSUC BT 2058, RS0, JbifEE R
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F (FHR
2015 2016 2017 2018 2019 2020 2021 2022 2023
4.5 1 1 1 1 1 1 1 1 8
—o—-2FH/ 25
4 7
=0=1m% / 2T JL
35 1 —e=1# standard GLMM(20245%{f) - 6
3{ —OmMARH (1A18HA M
(L) 5 e
@ 55 =
BE
5 =
* 2 [
L 3 =
15 - =
1 4 \ 2
05 4 1
0 0

2016 2017 2018 2019 2020 2021 2022 2023 2024

=

MR 9-1. Fa—=rZIZHW 1RIE%E(L CPUE (BR) . £4FH#h / X 7 /L CPUE B X O
1%/ 2 J /L CPUE OHR (2016~2024 4F) L HEE S~ 0 A EE (2015~2023
. Fifil)

e 91 AMEIRILOPEIRINC L DR (FY) | Bh&E (%) . CPUE (/i
) B A% CPUE

=] N L A Y

| e | R e (PR R mzszb

2016 T 1,295 678 1.911 0.314
2017 HE 624 2,189 0.285 0.013
2018 E 4,480 2,259 1.983 1.280
2019 4 3934 2,263 1.739 0.422
2020 E 10,004 2,184 4,580 3.324
2021 4 11,286 2,185 5.165 1.118
2022 E 10,362 1,988 5.212 0.759
2023 I 7593 1,940 3.914 0.619
2024 IS 3,639 1,270 2.865 0.217

*Fa—=r7 VPA T LfOEPEIFEME L LTV E



R B REE- 64 -
FRA-SA2025-AC042

HEEM 10 BEDFHM

(1) dbfgiE s L OREICEB T 2 BHIRZR KR v 7 O &HR

ARBEDO IR 1998 LI LT 1980 LI TRAK & 72 > T 5728, 1980 4ELLRT
ORI HE LD LD & LT 1956 FELUEO2ER L OHMEHERIRIC BT 58 v Fr O
MR EBEOHBESE L L CORT (M2 10-1), 2EORERIL, 1960 FRIZ1T 8.2
T5~20.4 T3 b THERS L. 1970 4R -1 20 5 b o 2B 2 7228, 1980 AEARETHICEE TS5
T B Uiz, 0% 1998 FEICHON 20 B b EB2 =N UKRD Lz, 2015~
2017 #0317 77 b THERE L7223, 2018 42D 3.4 5 b/ 2021 4E D 4.5 T b EHEINL
7o 2022 AELARRITID L, 2023 41332 5 bk le o=, 2011 4ELIRE AR E & 2 i
BRI RE 21372 < . BRI ZRBINOHR TR LITHFEIFIER I DRV RER CTHERR L T
W5,

(2) JEE - AR S Ol o HR LR B 6

R 10-1 B L ORI R E 10-2 IR FIREIC L DD 5~6 El% Hb 5 EE - K&
KOV OB B B A R Lo, B - JREEORERIL, AR —Y 7RAaRIE (4
=2 7) BROBRERGIRIE (5 T\, mMREF OISR & § | 1990 FRIZHM
L. 2000 “EARATEZ T T 1 5~17 7 b RREO & METHER L=, 2008 4-LLRE Ik
AN R B, 2017 FEIIHET8 | b b ro7z, AR L 2022 451205 5 h v b /p
ST, 2023 451X 0.3 5 b AT Lz, AR—Y 7 TiX 2016 4ED 2 | b o 2017 4F
(204 7 MA@y, 2018 /-4 0.4 J7 N U FEEETHERS L, 2019 4F1Z 0.7 J7 b U F2HE & CHY
INU 7225, 2020 LELARRIC 572 7= O L 2023 4R1% 0.1 )5 b & e o 7=, RIS IfIE L,
FRBAIEIE (8 2BV TR B2 <, 1990 05 2000 FRATH21£ 0.7 5 b &
A DHEE AL, 2013 £ E TiX 0.5 5 b U aifE THER L7z, 2014~2015 4F 13 L
TO03 5 hordrpot=iy, ZHLARBEITH L7223 SHER L, T4 Tk 2020 40> 0.4 J7 k>
5 2022 -0 0.6 7 b AZEIAN L7223, 2023 FFEIZ1X 0.5 )5 b i Lz, %5 Tid, 1998
HF£FET02H~06 7 b THRER L TW=RZEO%E L, 2004 421213 0.1 5 b Al & /e
572, 2011 HITIX 03 7 h AR HIEE L I o 7o)y, 2017~2023 412 0.1 S5 ~02 )7 b
THBE LT\ 5,

(3) MK LA RIREDOIRMESS ))&

MK T 2 ABER OBRERER T EbLBL A v ¥ —ha—L) O HE (F
v AR e 10-2 B X O R E 10-3 18T, BAEICBIT 20 TEbLO
AifaaE0E, 2 TR CTHERS L CU /o 1980 ARfR1% e &t D & 2000 AEARIEBUMEIC &
%, 2009 FFELAREIX 1 A FEY | 2015 4ELAREIT 0.4 J7~0.5 i THERS L Tz, 2021 4F
~2023 1% 0.3~0.4 TATHRB L T\D (W2 10-2, #iE#* 10-3) , Ay ¥ —Ftr—/L
OF R, BELT 0.1 TR THER L T, Z0%IEED L, 2018~2020 4E1E 2
H~3 A, 2022 X 118 TH - 7203, 2023 H1E 4 RN Lz, A hR—> 7 #gicBT
HZ0FEb LoAEREEIL. BAHE L [FEE 1980 {05 1990 %% T 0.9 T~
2.4 JTHETHERS L. 2000 ELARRIE 1 TR THERS L T\ 5, 2012 421213 0.8 Tifd &8 L
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7o, 2013 HEIFEA » T LSMI ANV A A T 70 E~OBENEML, 1 T L 72 o7, 2015 4
AT 0.9 T L 0 LT 0.7 & 720 | 2021 4 & CRIFREE CHER L TN a3, 2022
~2023 /13 0.6 FATHERE L=, F v ¥ — bo— ORI, BXZ 01 5~05 5l
THER L7223, 2015 4R 138 LT 7 HfEIC7e 0 (2016 FRIL S BT LCA4 HME o7z,
2019 -0 9 EHMH HEEIME R & 72 v | 2021 4F1% 0.2 Jifd & 7e o 72 A3, 2022~2023 4% 0.1
T CHER LTz,

WRREDRBES R L LT, /NEBMEIZOWTIT, dbil kK e S n Ty
DGR A . ST EBEMIC OV CUIARRE RARKEERG T O I IRE (5D B XS T ERE
M ER A | R OWTIL, 2 FBEFEIREHEICE SN0 00 - b8 - 1Eo
TIEEEOITEE A, R E AW (2K 10-4) . EEMOEIIAEIT, NEEME T
1% 1980 AT A < | 1980 AL AT L7243, 1990 A LIRS, RBLR B DR 13 T
DILTUNZ 2006 4 F TIIR X RZGIZA LN TV R, ST EEME TIE, 1980 A RFTH:H
5 1990 AFAATIT T THIM L7243, 2000 AFARLAFR IR X e 2 RIZ A b Tunen, g
MOITHEELIL, IRERICE > TENP A GILH A, 1990 1% - & bl LT 2000 R34
D LTz,
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35 -
—W-BHAENTEDL

30 - —-—-BKBAYVE—

—o- A=Y Ay —

RiEE® (T4

MR 10-2. A FBEACREHT T S RO E MO AR RMEEE (] BIEEHE) ©
HER

14 - - 3.5
—B-HKEMTEDHL

12 A —-HAXBAVE— -3
——FdHR—voEMTEHL

10 A ~-O—FHR—VUoEI+vE— - 2.5

. e 1EAE{L CPUE =

CPUE (k> /#8)
o

MR 10-3. 7R v 7 IEALGREFSKT T 2 A O & i O] - iSRRI CPUE
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MR 10-1. EEB I CIREICB T 28 v rofE (B FY)

F JtifEiE 2[H i AtifEiE 2[EH
1956 120,349 121,162 1990 121,482 133,605
1957 104,944 105,562 1991 112,104 130,385
1958 47,642 47,933 1992 88,405 97,564
1959 100,185 100,300 1993 126,509 135,529
1960 115,798 115,978 1994 145,581 152,503
1961 184,898 185,248 1995 168,276 176,603
1962 120,425 122,218 1996 173,834 181,513
1963 150,089 150,393 1997 199,777 206,763
1964 202,900 204,888 1998 233,231 240,971
1965 106,031 107,288 1999 163,011 169,481
1966 105,026 106,016 2000 160,085 165,118
1967 81,395 81,912 2001 157,453 161,160
1968 84,641 86,855 2002 147,328 154,736
1969 98,096 102,581 2003 160,137 167,989
1970 142,643 146,516 2004 167,010 175,544
1971 145,693 147,209 2005 135,457 140,450
1972 178,219 180,552 2006 112,658 116,391
1973 112,928 114,986 2007 134,830 139,154
1974 138,534 143,500 2008 164,646 169,807
1975 110,635 114,706 2009 116,341 119,325
1976 223,074 229,194 2010 82,362 84,497
1977 219,492 234,812 2011 61,180 62,583
1978 123,889 134,763 2012 67,935 68,762
1979 107,422 118,888 2013 52,009 52,690
1980 102,864 117,351 2014 28,194 28,438
1981 104,483 122,839 2015 17,026 17,195
1982 85,791 102,884 2016 17,199 17,393
1983 43,660 55,531 2017 17,695 17,776
1984 55,468 65,650 2018 32,577 33,667
1985 52,767 66,384 2019 32,799 34,107
1986 74,718 89,039 2020 39,460 41,054
1987 88,001 99,377 2021 44,218 45,469
1988 93,751 104,160 2022 33,692 35,280
1989 103,325 114,945 2023 31,087 31,547

M ISR FERCR TR AL SRR - SR B (RAMOKPERR) | 202341 3 B iE A,
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MR 10-2a.  AAR—> 7 R4 - W - A - BERIUD ISR 2 ERE - KEER L0
g (K_—2) ofERE ()

TE B 46 L O A
F/REE | ABR—YT  R=E i A5 & i
1985 3,210 1,119 240 2 1,362 5,933
1986 7,222 1,159 232 0 1,142 9,756
1987 6,372 2,112 233 5 1,062 9,783
1988 6,592 2,705 360 8 2,988 | 12,653
1989 4,687 1,491 511 17 2,166 8,872
1990 5251 1,299 247 4 1,688 8,489
1991 3,635 1,840 99 5 1,863 7,442
1992 5199 1,408 376 34 3,154 | 10,172
1993 7,350 2,465 448 13 2,811 | 13,087
1994 5363 1,736 456 3 4,171 | 11,730
1995 8,598 2,361 375 1 3,945 | 15,280
1996 12,132 3,531 418 10 5,689 | 21,781
1997 11,122 2,024 252 4 11,444 | 24,846
1998 12,703 1,958 415 0 6,568 | 21,644
1999 9,758 1,390 187 5 8,747 | 20,088
2000 9,653 858 213 22 7,932 | 18,678
2001 5357 1,163 176 7 13,193 | 19,895
2002 13,254 1,048 219 21 10,948 | 25,489
2003 11,891 1,731 259 18 17,135 | 31,034
2004 10,625 637 179 14 7,808 | 19,264
2005 8,323 856 43 8 6,614 | 15,845
2006 10,173 792 47 6 11,556 | 22,574
2007 4,896 319 82 3 9,630 | 14,930
2008 9,869 651 57 5 15,982 | 26,564
2009 7,480 674 72 22 11,207 | 19,454
2010 5,117 211 107 26 9,818 | 15,278
2011 2,863 171 55 19 4,109 7,217
2012 11,024 492 52 3 4,242 | 15,813
2013 3,216 168 40 2 2,847 6,272
2014 1,226 9 8 1 2,450 3,694
2015 387 29 5 0 1,220 1,640
2016 223 70 9 0 2,047 2,349
2017 4,190 536 6 0 785 5,517
2018 3,686 111 38 0 2,750 6,586
2019 6,554 898 50 1 4,562 | 12,067
2020 3,605 103 39 8 3,644 7,400
2021 1,759 100 59 15 5,309 7,242
2022 1,096 106 51 0 4,505 5,759
2023 1,415 65 33 0 2,646 4,160

=X VAT N
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R 10-2b. AR —2 7 78 - | - AFF - RERELFICET 5 AR oRE
(k)
GlpAE
/R | AA—YY A L] AN %k &
1985 138 437 51 0 4,378 5,004
1986 153 454 35 0 2,267 2,909
1987 324 1,038 36 0 1,902 3,299
1988 423 1,657 96 0 4,680 6,856
1989 390 2,103 61 1 3,551 6,106
1990 247 3,868 61 5 3,698 7,878
1991 200 5,665 62 1 3,187 9,115
1992 194 5,720 148 6 6,283 12,352
1993 224 5,149 75 4 3,806 9,258
1994 388 7,143 50 1 3,715 11,298
1995 236 7,888 45 1 4,222 12,392
1996 247 6,809 55 0 5,835 12,946
1997 884 6,054 51 1 5,534 12,524
1998 317 7,118 48 2 6,469 13,954
1999 275 5,430 25 2 3,188 8,919
2000 378 5,038 40 3 2,243 7,702
2001 243 5,930 16 10 2,922 9,123
2002 225 6,822 24 7 3,002 10,081
2003 139 7,707 17 12 2,448 10,323
2004 160 3,557 15 3 944 4,678
2005 240 6,105 11 1 853 7,210
2006 233 5,992 11 0 1,357 7,593
2007 229 5,660 15 1 1,420 7,326
2008 403 5,291 7 1 1,977 7,678
2009 188 4,309 6 0 1,105 5,608
2010 131 5,075 6 0 1,037 6,249
2011 100 5,643 11 0 3,102 8,856
2012 80 5,815 18 0 2,212 8,125
2013 79 5,647 7 0 1,919 7,653
2014 33 3,693 6 0 2,219 5,951
2015 49 3,076 20 0 1,762 4,908
2016 19 4,456 20 0 1,602 6,097
2017 13 4,993 49 0 1,311 6,366
2018 27 4,034 10 0 1,419 5,490
2019 15 5,934 8 0 1,988 7,945
2020 12 4,402 34 1 2,128 6,576
2021 16 5,853 61 0 1,523 7,454
2022 8 6,263 85 0 1,808 8,164
2023 5 4,921 65 1 1,955 6,947

AL b
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R 10-3a.  ALMREARILO MR OWE R &L 1RESS & (H RIS

H A
At T CPUE

i (A1) ) (1)

MFEHLL? o s—"3 MNFEHL? o s—"3 NFEHL? s —"2
1985 12,835 1,083 4,852 601 0.38 0.55
1986 20,834 985 9,807 52 0.47 0.05
1987 15,517 1,115 15,361 920 0.99 0.83
1988 20,078 1,095 18,612 181 0.93 0.17
1989 16,028 399 20,108 221 1.25 0.55
1990 20,070 1,183 40,211 1,248 2.00 1.06
1991 19,790 968 36,957 931 1.87 0.96
1992 17,451 1,155 23,709 846 1.36 0.73
1993 17,610 259 44,971 383 2.55 1.48
1994 18,581 403 66,999 3,265 3.61 8.10
1995 20,861 577 94,196 6,027 4,52 10.45
1996 18,913 932 72,427 4,381 3.83 4.70
1997 20,387 482 101,852 2,232 5.00 4.63
1998 19,735 50 120,274 117 6.09 2.33
1999 19,618 3 86,471 0 4.41 0.01
2000 16,574 107 83,969 65 5.07 0.61
2001 12,756 1,846 74,102 10,214 5.81 5.53
2002 11,019 829 64,455 2,869 5.85 3.46
2003 12,079 1,254 69,407 4,574 5.75 3.65
2004 12,310 1,067 79,458 4,947 6.45 4.64
2005 12,189 865 74,136 5,640 6.08 6.52
2006 11,364 806 50,653 4,908 4.46 6.09
2007 12,495 624 80,613 2,917 6.45 4.67
2008 11,176 1,025 82,359 3,330 7.37 3.25
2009 8,346 725 56,655 3,439 6.40 4.74
2010 8,334 518 36,703 2,736 4.40 5.28
2011 8,141 395 26,854 1,427 3.30 3.61
2012 8,361 556 28,261 1,130 3.38 2.03
2013 7,395 488 27,261 1,152 3.69 2.36
2014 8,473 734 13,932 1,385 1.64 1.89
2015 5,355 267 7,829 423 1.46 1.58
2016 3,970 325 6,001 363 151 1.12
2017 5,172 393 3,752 295 0.73 0.75
2018 4,942 206 10,092 186 2.04 0.90
2019 4,532 257 6,642 402 1.47 1.56
2020 3,682 348 13,563 570 3.68 1.64
2021 3,955 164 14,587 101 3.69 0.61
2022 3,238 11 14,292 4 4.41 0.41
2023 3,556 402 13,964 1,183 3.93 2.94

BAME (FHJE) : AbyEE v & K U S G p e G iE b (PHEX TP, 20044F X 0 JbiiEiE B AYE)
AHR—= 7 (FE)  ALWEE A KRR R DR G E R (PR AR —Y 7 20044 XY
FavriE (BARWE) )

1 19854 LLRE O AL v A i HL B R LRGBS R G E B A A I - R - TRIXKBINZEF L2 o,

*2 100h Ll EonidEb L (RErpEsETe) |

*3 AvF—be— HEBEBELZETL)

FAR—=Y 7 MgOMEDFE RS LORES 1R L Fa—=0 71TV CPUE 1%
D/(‘/\D‘_‘:\/\‘Q:i—\‘—a—o



R B REE-72 -
FRA-SA2025-AC042

Fli RS 10-3b.  ALMEERILO IR ORE & L jRESS TR (A IERHME, AR —> 7 i)

FR—V I AR
i b3 CPUE - wa
f (A3) () (e 68) REECPUE
PFEDL? Fop—" PFEDbL? Fos—"2 MFEDbL? T —"2
1985 13,546 1,164 7,250 74 0.54 0.06
1986 12,906 1,617 15,246 113 1.18 0.07
1987 18,865 1,757 18,709 244 0.99 0.14
1988 16,158 1,927 17,202 317 1.06 0.16
1989 23,787 3,712 23,918 634 1.01 0.17
1990 20,184 3,666 18,802 1,445 0.93 0.39
1991 16,852 1,558 15,446 127 0.92 0.08
1992 9,057 1,263 3,932 398 0.43 0.32
1993 14,435 3,177 21,966 547 1.52 0.17
1994 15,843 2,480 16,783 68 1.06 0.03
1995 16,851 2,384 10,344 134 0.61 0.06
1996 15,599 2,930 23,702 1,689 1.52 0.58
1997 17,137 2,752 22,052 1,605 1.29 0.58
1998 17,374 2,881 36,527 6,403 2.10 2.22
1999 11,399 1,859 15,700 88 1.38 0.05
2000 11,617 3,214 21,096 1,883 1.82 0.59
2001 9,648 2,863 13,804 445 1.43 0.16
2002 11,633 4,115 16,869 903 1.45 0.22
2003 10,492 4,927 19,702 3,790 1.88 0.77
2004 12,408 4,288 38,224 2,981 3.08 0.70
2005 13,131 3,412 18,559 129 1.41 0.04 1.52
2006 12,012 3,098 12,020 537 1.00 0.17 0.93
2007 13,098 3,545 17,807 850 1.36 0.24 1.56
2008 12,346 2,772 26,218 585 212 0.21 1.90
2009 12,400 2,869 10,361 170 0.84 0.06 1.41
2010 11,613 2,137 4,211 304 0.36 0.14 0.96
2011 10,900 2,155 7,862 309 0.72 0.14 0.65
2012 7,560 1,207 7,290 569 0.96 0.47 1.03
2013 10,128 2,290 3,633 31 0.36 0.01 0.85
2014 8,560 1,494 472 31 0.06 0.02 0.37
2015 7,196 737 157 2 0.02 0.00 0.34
2016 5,921 367 147 2 0.02 0.00 0.25
2017 6,717 693 754 6 0.11 0.01 0.18
2018 6,654 1,365 2,279 12 0.34 0.01 0.60
2019 6,877 892 653 7 0.09 0.01 0.29
2020 7,263 1,958 1,321 37 0.18 0.02 0.92
2021 6,893 2,211 345 38 0.05 0.02 0.88
2022 5,522 1,465 199 38 0.04 0.03 0.72
2023 5,539 1,367 248 18 0.04 0.01 0.77

AARWE (M) AbE i a s R CERIE AR A R (PYEX BT, 20044 X 0 dbifE A AHE)
FHR—=Y 7 (WE) - ALEEIR SRR R G RERH SR (PEX . AR —>Y 7, 2004 L0

Fav ik (AR ) .

%1 19854F LARE D AL IS A i R MEIA SR G B R RHE B 2 A B - Bl - RIXBNCERH L b o,

%2 100k Pl EONTEDLL HBRBEZED)

%3 Av¥—bu—nN (RBEBEEZED)

%4 Fa—=VI7VPAILAWEIREREME, BERERS 2 AW AR T £ Lo CPUETEEE,



R B REE-73 -
FRA-SA2025-AC042

MR 10-4a. AAHR—> 7 « TR Bl - A5 - RERURICR T 5 RERE, TR
BLOVNEEMOWESS ) &

EEREET (TREE ) SFERE? ()

EHREUR | AR—Y7 B i 6 %hiE B EHREUR | AF—Yr  E=R By 4 %iE it
1973 1973 105 26 8 8 4| 151
1974 1974 104 30 9 9 6 | 158
1975 1975 104 26 9 10 4| 153
1976 1976 104 61 12 8 5 | 190
1977 1977 106 61 10 10 5 | 192
1978 1978 106 64 9 12 5 | 196
1979 1979 102 73 15 17 5 | 212
1980 1980 102 74 15 16 5 | 212
1981 1981 102 92 19 17 5| 235
1982 1982 102 88 16 17 5 | 228
1983 1983 102 88 1 17 5 | 223
1984 1984 89 79 23 18 4 | 213
1985 1985 90 80 23 18 4| 25
1986 1986 89 80 23 18 4| 24
1987 1987 84 79 23 18 5 | 209
1988 1988 84 80 22 18 5 | 209
1989 201 1989 77 67 25 18 116 | 303
1990 307 1990 77 67 25 18 113 | 300
1991 349 1991 73 67 27 18 115 | 300
1992 531 1992 76 67 25 18 111 | 207
1993 369 1993 79 67 25 18 116 | 305
1994 362 1994 67 65 23 19 226 | 400
1995 369 1995 147 64 2 18 237 | 488
1996 451 238 55 369 1996 74 63 21 16 227 | 401
1997 231 200 50 311 1997 74 59 19 16 215 | 383
1998 479 153 75 315 1998 71 60 19 16 213 | 319
1999 an 185 71 290 1999 71 56 18 18 228 | 391
2000 491 187 56 333 2000 71 56 - 17 224 | 368
2001 584 179 66 23 293 | 1145 | 2001 71 56 - 16 216 | 359
2002 396 174 40 24 295 929 | 2002 72 53 19 16 212 | 37,
2003 206 103 48 16 295 668 | 2003 72 50 19 16 201 | 358
2004 357 150 43 18 o1 659 | 2004 75 52 18 15 209 | 369
2005 370 150 45 16 111 692 | 2005 73 52 18 16 209 | 368
2006 361 152 41 16 302 872 | 2006 74 51 21 16 205 | 367
2007 349 138 28 16 298 829 | 2007 74 51 21 (16) 234 | 3%
2008 120 137 28 16 303 604 | 2008 78 51 21 (16) 224 | 389
2009 119 135 36 12 76 378 | 2009 78 52 20 (16) 224 | 390
2010 119 128 37 13 86 383 | 2010 78 52 20 (16) 224 | 390
2011 179 121 3B 12 75 428 | 2011 78 52 20 (16) 224 | 390
2012 125 125 39 (12 83 384 | 2012 78 52 20 (16) 224 | 390
2013 142 125 33 (12 76 388 | 2013 82 52 19 (16 209 | 389
2014 123 131 36 (12 73 375 | 2014 82 51 18 (16) (209) | 377
2015 124 138 35 (12 62 371 | 2015 (82) (G1)  (18) (16) (209) | 376
2016 124 131 41 (12 63 371 | 2016 (82) Gl (18 (16) (209) | 376
2017 119 16 25 (12) 68 340 | 2017 62) (G1) (1) (16) (209) | 376
2018 119 16 23 (12) 70 340 | 2018 (82) (G1) (1) (16) (209) | 376
2019 119 13 20 (12 68 332 | 2019 (82) (G1) (18 (16) (209) | 376
2020 286 160 18 (12) 206 682 | 2020 62 (61) (1) (16) (209) | 376
2021 286 156 17 (12) 239 710 | 2021 (82) (G1)  (18) (16) (209) | 376
2022 266 (156) 17 (12) 214 665 | 2022 (82) (G1) (18 (16) (209) | 376
2023 (266)  (160) (17) (12) (214) 669 | 2023 (82) (51) (18) (16) (209) | 376

UEHE ORI REIE, 2RI ERIC S TN NN c O b - o I ER TSR (BIERFLY)
FAHR—Y 7 - i - BHHI320224F, SR IT20214F, AT IX20104F 23 B O i,
ISR - ANEB OB ) 1. ALUREEAOKEREHMER (S TEEME, VEER) o, ANEBEO
155 (R AT 200745 LU O 2345 S TV RN 28 2007~ 20234F 0 i 55 (R 5015 20064F & [Alkk & L7z,
20074 LARE OO SV EE L S E EMIRERTER (RTRELR 2 R < KRELE) .
O F, EAEHFEATOARWES, BiEORIEZF#H L7,
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WRE 104b. AR— 7 < 545 - B - 057 - R
RIS ) &
INETET ()

ENRIUR | Ah—yr =2 E) AEF %k #
1973 466 533 57 63 435 1,554
1974 523 600 97 60 498 1,778
1975 521 632 146 67 535 1,901
1976 508 559 115 70 411 1,663
1977 526 584 172 73 486 1,841
1978 573 546 158 29 500 1,806
1979 540 517 220 58 692 2,027
1980 555 443 175 43 703 1,919
1981 595 428 153 82 765 2,023
1982 648 447 126 116 916 2,253
1983 586 344 114 132 894 2,070
1984 518 380 83 55 815 1,851
1985 525 418 86 69 708 1,806
1986 514 398 126 96 699 1,833
1987 526 386 136 58 729 1,835
1988 569 400 107 47 605 1,728
1989 426 454 91 55 642 1,668
1990 536 429 112 53 674 1,804
1991 567 416 145 34 615 1,777
1992 496 385 101 38 606 1,626
1993 590 389 103 32 615 1,729
1994 480 293 120 33 567 1,493
1995 683 337 154 22 590 1,786
1996 718 414 98 21 546 1,797
1997 658 409 60 20 498 1,645
1998 746 380 100 25 536 1,787
1999 713 345 88 31 539 1,716
2000 673 338 144 40 546 1,741
2001 646 294 125 36 565 1,666
2002 647 284 103 31 532 1,597
2003 611 283 98 33 493 1,518
2004 688 291 97 44 512 1,632
2005 714 291 93 35 506 1,639
2006 658 277 95 37 464 1,531
2007 (658) 277) (95) @37 (464) 1,531
2008 (658) (277) (95) (37 (464) 1,531
2009 (658) 277) (95) (37 (464) 1,531
2010 (658) (277) (95) (37) (464) 1,531
2011 (658) (277) (95) (37 (464) 1,531
2012 (658) 277) (95) (37 (464) 1,531
2013 (658) 277) (95) @37 (464) 1,531
2014 (658) 277) (95) 37) (464) 1,531
2015 (658) 277) (95) (37 (464) 1,531
2016 (658) 277) (95) 37 (464) 1,531
2017 (658) 277) (95) 37 (464) 1,531
2018 (658) (277) (95) (37 (464) 1,531
2019 (658) (277) (95) (37) (464) 1,531
2020 (658) (277) (95) (37) (464) 1,531
2021 (658) 277) (95) (37) (464) 1,531
2022 (658) 277) (95) @37 (464) 1,531
2023 (658) 277) (95) (37 (464) 1,531

RO AL, FRE IR EEICE EN R U b -

FHR—=Y 7 - %E

ST -
57 BT 20074 LURE D235 H T RN o,
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RizRis
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% /INTE TELE O

FEo R CHEIT A B (RIRHB L D)

© B IE20224F, RAIT20214F, AKFIE20104E 23 e T O AL
INEE QWG REC () 1. ALWEERAOKESEHER (SO EEM, NEE &
2007~ 20234 0> 55 1R %012 20064 & [Fkk & L 7z,

20074 LARE 0> & E B 1 & 1 E BRI (A IREUR 2 kR < HRER)
O & EREF SN TORVEE, AiEORE L2 TR L7z,
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HEEM 11 HEBRADFRY TEEKRT 27— b (2024 £ 6 AXETk)

ASREE T, Ry 7 ORIERBUS OV TIRAME R ZIVE L, BIREHMHR S T KB 5 2
LR HME LT, MBIEVEHEBE T EDbL, Ay ¥ —br—n) xRl LTRIK
DLRERR T > r— P & AT - T %, AR/ MEFEARIE R RIAL . HEPNBRARESE R FIRL &
BONEER AL S . #ERERFRMEEICT 7 — oW Z L, BIER G b, &iH
ERIZEOWMEILTOLEEY TH D,

Q. HEENS AT TDR v &7 OIFRFEEEICHOWN T,

AJAPITEE, . AR E RN Lo TR D0, 48— 7 I TIEARHOEIE D
Lnotz) o ZINEBT, A7 R IAT TAC & DOIFNREWTAR v 7 O ILFHE L Twn
2R

Q. LI NT=KR v r OV A XITHNT,
A, I I~ KU ANRE L ZFH - BB E DA ADREND L ZARDH D, K
£ 25~30cm 23 Ly, 40cm UL EO KA EE S L TWD, IMIO D HBIRE B,

Q. MR L o> TRy DY A XN % 7% MDD D D,
A. IR COR v r OV A ANED L, WIENEHERFT CRINRZ W 7oL,

Q. ZIEEDR vy TG DIRIESS )& - L - PR 72 & O KIZ OV T,

A. IBEBEOWRMERED 30%H 4 AFRICEEEZHIR L T\ D, — H O E B84 iR
THHY Az LT D, EHEOHIKOEY A, ik Eo7zd D TRAEIT-
TWo, HoTWiaew, H LFE CRRZFIH LR, /hEWY A XDR v 7 )i s
NDIRGGITRET D, WICEREREZERL TWD, 7L,

Q. Ry 7 DIFEIEIZHONWT, MrBRSEDENHY ELELHZLTTFE,

A ERHHIBEORVMALH Y, FlEkEE 2019 FHEEE Ao s RAG L ST
BO., ABLFHEIMARMEGET 52 LS ns, EBRIIMINMERICHL D EE X
TWAHR, Bl X =& B OHIEEMRGE L7, 72l

ARAEFE ORISR T o r— BTl — ik T20194% & o 2 KA <°20204Ffk ~
20224F4% & o B I~ KRB AN S LTV D LW ) [ERBFE D, E72,
B MG OB AL L CONIaR#ED T — HORER GEHED) Z2HIBLTWS, #
R Z B L TV D E WO RO TAWC ARIEEDT 7 — MERD BT E72 08 52019
RN R OND Z L0, TNLIBOFERBEESI N TNDZENIDPNRZ D, 5#H b, 5
X 0 X 2019 ARAEICHE < AERL A2 BLE T O A DOIBIEEZ I Z 5 Z L2 XY BEEOFERE
BT 2 ENEREEEIC L > TEETCHLIEEZI NS,
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HWEEM 12 FFFEFHMEMSR & DR

(1) fEHMOELDLEE

WEAEFE Rl CRWVZ3JE CPUE 288 L72b D& F 2 —=2 7L L, FEEEFHMET
FHi=o LR CEA (FJE CPUE : 9.0, 17 CPUE : 1.0) & HW A4, WIEEYE(L CPUE
OFRE L BB O T 7y MITABERERITR AT, FEEICITRE 28T
Ronienodtz WX 12-1, 12-3, flieF 12-1), —J7. P T F 3 X OYERS]
BRBEEDO LV ba AT T 4 T8 T R IARFERH L7z E A (K CPUE: 8.2, 1 7% CPUE:
1.8) OFER (HiEX 2-2, 2-3) LHARXTEHETREL 2% WX 12-2),

(2) WEAEE OEPEEAMAE S & o bk

AR & WEAEJE & CRIAMRS S & b2 & WEE R & 7] UFR 4] 8 2 ()€ CPUE: 9.0,
1 5 CPUE : 1.0) Z W24, 2021 B L2022 FFOBARBII T HEIE L 70D, ERE
[ZOWT HARIC, WEAEREREM & Hele 2 & 2020~2022 413 FAHEEIZR DA, UL,
2020~2022 EARFEDOIMAEN W > CFHEESNT-DTH D GHEX 12-3, Mk 12-
2) . —H., HEEBOBEALLVHEEMRRITETET 200, ZOEWT/NINI LR
AENTe (2R 12-1),
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Index 1: B omnegs (age 0-4=) Index 2: B (age 1}
-
3
1.54
3
€
3
£ 1.04
E -
< -
1
954
]
2005 2010 2015 2020 2018 018 2020 2022
Year
Index 1: B omega (age 0-4+) Index 2: Blage 1)
g o ! T <
L}
=
=
2
1
=< i
2 -
2008 2010 2015 209 2018 018 2020 2022
Year
| Index 1: B omegs (age 0-4=) Index 2: B (age 1)
-
y=17.1-000851x R*=0.03 P=0504 y=-707+0035x R°=0.19 P=0236
0.4
- - -
. -
o -
= [ -
=
- B - —g=-=--
& -
- - -
- -
-
D4
.
-
2005 2010 2015 2020 2005 2010 2015

MR 12-1. FEEE LR CHEEM O ELZ AW EGE 0% F 2 —= 0 7 HEEfE (£ g
FEH#E(L, CPUE, £ : 1 iAE%E(L CPUE) O THIME & BLAME (1), sbfZs#a U= FHlfE &
BIE () BLOSEEE#HB SN TRE S BREOEE 7 v b (F)
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target = faa, season =1, age =0 target = faa, season = 1, age = 1
Mohn's rho = Nal Mohn's rho = -0.068
1.5e05
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5.0e-08
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0.02-00
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Year Year
target = faa, season = 1, age = 2 target = faa, season = 1, age = 3-4
Mohn's rho = 0.055 Mohn's rho = 0.027
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MK 12-2a. BEHEE LR CFREM O EAZ W26 0 I T 2885 F O Lk
0 AR T o TREATRE R (5 O E A Z MK CPUE : 1 3% CPUE=9.0: 1.0 £ L, U v
UNRFIT 4 ITEA L TR
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target = faa, season = 2, age = 0 target = faa, season = 2, age = 1
Mohn's rho = -0.014 Mohn's rho = -0.066

08

s

090 o1
2014 2018 2018 2020 2022 2014 2018 2018 2020 2022
Year Year
target = faa, season = 2, age = 2 target = faa, season = 2, age = 3-4
Mohn's rho = 0.589 Mohn's rho = 0.041
20 18

as

a4

2014 2018 2018 2020 2022 2014 2016 2018 2020 2022
Year Year

MRX 12-2b. WEAEFE L R R O EAZ W56 0O TR T 2465 F oL b
0 AR T o TREATRE R (5 O E A Z MK CPUE : 1 3% CPUE=9.0: 1.0 £ L, U v
UNRFIT 4 ITEA L TR
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target = naa, season = 1, age =0 target =naa, season =1, age =1

target = naa, season = 1,age = 2
Mohn's rho = 0.022 Mohn's rho = 0.092 Mohn's rho = 0.096
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a)
HAESEDHE
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6 A -0-2024:%fi_EAS2HAE
5] ~0=20235H{fi_E#9.0 e 2 o ©
I\
L
4C
i
g} >
i
B2
1 4
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
&
b)
BiRE DL
-e-20245 i L/ _EHE2HBEES
11 0204 mHE EFHOOBERES
141 -0-2023:0ffi_ EHI0KREES
12 ¢
I\ 10 4
L
R 4|
]
iiﬂé 6
¥
4 4
2 4
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

&

MR 12-3.  FEOEWIZ L D Bl LU b BIREOHEER RO Ll

2023 A5 (FEE D E AWK 9.0) | 2024 FFHlFRE (2023 FEAl CTH 7= EE A 9.0)
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WL 12-1. Fa—=U ZHEEEBOBELRZEZTHBEDOL b AT T 4 TARAT A, HESNDIMAREB LOBARE, T A—%_ Tl
5 L BRE D= T v v b O]

- 1
7 ,fﬁg?ﬁ/ﬁf; mohn's tho #ESNIMARK (HFR) BESRZRAR (Fh) (B CUUMIME | IROINM| TR L BROR
®)
e ® NN . .
(0-45%) Czll_gl)\/l 2 tf () () BRE HAE WAER (E8) (T k) 2017 2018 2019 2020 2021 2022 2023 2019 2020 2021 2022 2023| b c W 1%
2023%FfH (90 1.0 0 ggg -0.042 -0.044 -0.039 -0.048 0115 0269  -0.081 354 161 570 312 249 235 28 25 47 59 0.967 1.927 | 0.291 0.153 |fEE AR L EhRL
50 50 0 0.003 0003 0032 0041 -0.0429 0004 = 0074 355 164 600 325 251 193 121 29 25 51 65 72| 0934 1890 0.302 0.134 |fEmZ2 L EMRL
60 40 0 0011 0012 0039 0055 -0.0334 -0.015 0041 355 163 595 318 249 191 121 29 25 50 64 70| 0937 1897 0.300 0.136 |[fEMZ L ML
70 30 0 0011 0011 0032 0035 -0.0297 0001  0.047 354 162 588 306 245 189 120 29 25 49 62 67| 0943 1907 | 0.297 0142 |fEmZ L MR L
71 29 0 0010 0011 0031 0031 -0.0295 0005 = 0.051 354 162 588 305 245 189 120 29 25 49 62 66| 0944 1908 | 0.296 0.143 A L MEmkL
72 28 0 0.006 0007 0024 0015 -00325 0025 = 0.074 354 162 587 303 244 188 119 29 25 49 61 66| 0945 1909 | 0.296 0.144 |[fEm AR L B L
73 27 0 0012 0013 0030 0029 -0.0272 0007 = 0.051 354 162 585 301 244 188 119 29 25 49 61 65| 0945 1911 0.296 0.145 |fEmZ2 L EMZL
74 26 0 0.009 0009 0025 0016 -0.0290 0023 = 0.069 354 162 584 299 243 187 119 29 25 49 60 65| 0946 1913 0.295 0.146 |fEMZ L ML
75 25 0 0010 0011 0025 0019 -0.0267 0025 = 0.080 354 162 583 297 242 187 119 29 25 49 60 64| 0947 1914 0295 0.148 |fEE A L ML
76 24 0 0024 0026 0044 0056 -00136 -0.019 0017 354 162 582 295 242 186 119 29 25 49 60 64| 0948 1916 0.294 0.150 |fE 2 L iz L
77 23 0 0012 0013 0026 0015 -0.0235 0026 = 0.069 354 161 580 293 241 186 118 29 25 48 59 63| 0950 1918 0.293 0152 |2 L fEmRL
78 22 0 0016 0017 0030 0021 -0.0194 0018 = 0058 354 161 579 290 240 185 118 28 25 48 59 63| 0951 1920 0.293 0.154 |[fEmZ2 L EMZ2L
79 21 0 |4F#| 0023 0025 0037 0035 -00125 0002 0037 354 161 577 287 239 184 118 28 25 48 58 62| 0952 1923 0.292 0.157 |fEMZ L MMk L
202K 80 20 0 % | 0027 0030 0041 0043 -00075 -0.005 0029 354 161 575 284 238 184 118 28 25 48 58 61| 0953 1925| 0.291 0.160 |fEMZ L ML
81 19 0 0032 0035 0046 0051 -0.0021 -0.011 0021 354 161 573 281 237 183 117| 28 25 47 57 60| 0955 1928 0.291 0.163 |2 L EmiL
82 18 0 0031 0035 0043 0041 -00015 -0.001  0.031 354 160 571 278 236 182 117| 28 25 47 56 59| 0956 1930 0.290 0.167 |2 L fEmRL
83 17 0 0030 0033 0039 0027 -0.0019 0016  0.050 354 160 569 274 235 181 117| 28 25 47 56 58| 0958 1933 0.289 0171 |fEmAR L Bl L
84 16 0 0.036 0040 0045 0037 00044 0007  0.039 353 160 567 270 234 181 116 28 25 47 55 57| 0959 1936 0.289 0.176 M L ML
85 15 0 0034 0038 0040 0021 00287 0064 0004 353 159 565 267 233 180 116 28 25 46 54 57| 0961 1938 0.288 0.180 |fEM A L ML
86 14 0 0039 0043 0044 0026 00092 0024 = 0057 353 159 562 263 231 179 116 28 25 46 53 56| 0962 1941 0.287 0.185 |2 L fEmE2L
87 13 0 0052 0057 0059 0056 00216 -0.006 0.022 353 159 560 259 230 178 115 28 25 46 53 55| 0963 1943 | 0.287 0.191 |fEAR L fEmERL
88 12 0 0053 0059 0059 0049 00234 0003 0032 353 159 558 256 229 177 115 28 25 46 52 54| 0964 1946 0.286 0.196 | AR L MEhkRL
89 11 0 0.064 0071 0071 0071 00337 -0.015 0011 353 158 556 253 228 176 115 28 24 45 51 53| 0965 1948 | 0.286 0.201 |fEmZ L EMZL
90 10 0 0.048 0054 0045 0026 00675 0231 0022 353 158 554 250 227 175 114| 28 24 45 51 52| 0966 1950 | 0.285 0.206 |fEM AL ML
95 05 0 0293 0332 0279 0107 00671 2697 0215 352 157 547 237 223 171 113| 28 24 44 48 49| 0969 1956 | 0.284 0.228 |fHEZ L ML
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MR# 12-2. FHEER OFEIEREE (BHR)

FEAMAEEE | AR/ 2018 2019 | 2020 | 2021 | 2022 | 2023 | 2024
0 161 | 570 312 249 235 591 584

1 209 | 117 355 230 178 170 417

2003 2 10 85 57 179 136 108 88
3 14 5 29 30 89 84 53

4+ 6 8 6 10 14 40 47

7 400 | 784 759 698 652 993 | 1,190

GRUTAeE 2018 2019 | 2020 | 2021 | 2022 | 2023 | 2024

0 160 | 571 278 236 182 117 424

1 209 | 117 356 205 168 131 84

2024 2 10 85 57 180 117 100 60
3 14 5 29 30 89 70 62

4+ 6 8 6 10 14 42 59

&t 399 | 785 726 660 571 460 689

BF OB FILIHMAERE S CEIEREAGIC £ 0 #EE S B REEE . REaOETIT
FHBAERE S TIE ANy 7 U— R« UH o T7 U > T EATo 2B A ORSET ISR L 72 5 EE
G RE D TR A R T,

WEAE B ATAM & AR BE3TAl 4 Feid= % & . 2020~2022 4E DI RE T T HEIE & 22572,
ZOMANRED T HEEPBABESLERED T HEEIZHE L, TORSE, REEOFAMN
Tik, WEEEE ORI & T 2020~2022 fEDEPFREIN /NS S HEE ST,



R B REE- 84 -
FRA-SA2025-AC042

HWREM 13 1 RERAEOREH

AAEE OB RAEA Tl MR & T & AR OF MBI AR E W CRIARZFHE Lz (5
JEERE2), BAEOIEIC L > THEE SN2 BAEITZL L, HAERBREETHIC S
WETHARENER S D70, WURRKEEBL ZENEETHDH EEZOLND, Ky 7iHE
AERHED 1 ORARITIMARZDLZFIZ LV E(LT 2 Z LN HILTND—F T, 2018 4F
FRAER 2019 FFARERITM O L D & 1 KZEICHB T DHEAENMELS . IMAKZD 1 sEEIN
HFE COMRENTENZ & NRAED T ;Of£75>o7i;kﬁ>$l§iéﬂ”bfb\é GROIEn
2018, A4S « 5K 2022), ITAED 1 ROEAROEK TRAE L TV HHE, BAROHE T

\CBE 5 2 DAREMENRH D728 \ﬁ%®§ﬁ%ﬁf%wfwéﬁ%¢#ﬁﬂ#k9#@
MTAMETHD, KGR TIILL IR LR AIED (2018) D FiEZ AW TIAED 1%
AR DR F 21T > 72,

2018~2023 FEDOFKZ I/ MIARPLO I EEIAANT L 0 I S 72 v 7120 T, 1 o
DY TN FERAG (R 13-1) . EREMAR 10mm B2 2 & OBEESAR & R ©F
L7=ET /v (KEIEH 2018) AW TREARDFE 1T 72,

1 1
P(l) = (1+ess.487—0.2381 + 1+932.068—0.1341)/2 (1)

ZZT, PW)ITEE Imm OFFORETH D, FIREYIERDOHARIT, LT O TRD
776

P =3 fjxp(m) 2)
D 2T PIRIEMIEA OB fIZARRRAR ) OB m X REIR ) O T RIECTH Y |
FEIL ’$ﬁbf1ﬁ@@&%4kbto

FEAN B FHE S iz 2017 FEfk~2022 457 D 1 A D RERIT 0.65~0.97 Th-o7- (4l
JEF 13-1) , 2017, 2018, 2022 4E#ki% 0.90 LA E & 720 | EIFEFHMECTHWTWD 1A DRk
BRD 0.8 L0 E o722, 2019, 2020, 2022 E#KITFNFN 071, 0.65, 0.78 L/h&E <
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MiRF 13-1. BEHRD 1 AR L OHEE I AW 1 AEA D FE

F % WA R R AE fEH AR
2018 2017 115 237-298 270 2018/10/27 0.97
2019 2018 131 233-302 260 2019/10/4 0.91
2020 2019 50  219-312 262 2020/11/20 0.71
2021 2020 58 214-293 259 2021/10/25 0.65
2022 2021 123 226-304 260 2022/9/17 0.95
2023 2022 95  225-290 253 2023/9/26 0.78
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