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2026 228.3 156.0 - - -

English title (authors)

Stock assessment and evaluation of the Tsushima Warm Current stock of Japanese sardine (fiscal
year 2025).

(Soyoka Muko, Motomitsu Takahashi, Yuki Fujinami, Junichi Imoto, Mari Yoda)
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F3-1. IRER & BN ORR

O FRAERE

. g & B Hag jarn e h e EEE %SPR F/Fmsy
ity k) (B UBR) (B/Kg (%)
1960 5.8 10.5 7.0 16 23 56 2.7 5.28
1961 2.6 4.7 3.0 5 17 55 11.3 3.79
1962 1.1 3.0 1.1 4 40 35 17.6 2.62
1963 1.0 2.8 1.0 13 132 36 10.2 3.08
1964 0.7 4.0 1.5 9 60 18 35.8 1.26
1965 0.3 5.6 25 3 12 5 77.5 0.27
1966 0.6 5.6 43 1 3 11 50.5 0.75
1967 0.8 5.6 3.8 5 13 14 41.8 0.99
1968 0.8 7.6 3.5 9 25 10 55.1 0.67
1969 0.6 6.5 3.8 21 56 9 58.3 0.61
1970 0.3 11.9 6.2 6 10 2 63.7 0.51
1971 0.4 18.7 9.9 39 39 2 91.6 0.10
1972 1.4 31.3 9.0 47 51 4 67.3 0.43
1973 4.7 49.0 19.4 94 48 10 57.1 0.62
1974 8.7 81.5 29.1 129 44 11 60.0 0.57
1975 9.6 113.9 47.0 145 31 8 61.9 0.50
1976 30.9 158.3 49.8 226 45 20 31.3 1.41
1977 42.9 178.7 57.7 252 44 24 25.5 1.85
1978 48.7 246.6 76.1 306 40 20 30.0 1.55
1979 72.7 292.7 75.4 446 59 25 19.2 233
1980 75.1 4215 94.4 1,243 132 18 30.4 1.46
1981 79.1 555.3 93.7 971 104 14 32.7 1.42
1982 86.9 525.5 172.5 596 35 17 36.0 1.22
1983 101.7 667.5 300.4 796 27 15 43.9 0.90
1984 127.8 697.9 306.4 803 26 18 42.5 0.96
1985 119.1 868.2 302.9 1,201 40 14 46.4 0.84
1986 148.6 962.0 359.3 1,289 36 15 37.1 1.16
1987 141.2 949 .4 338.5 1,059 31 15 44.7 0.87
1988 160.6  1,020.9 457.1 434 9 16 45.1 0.87
1989 154.6 819.1 491.9 333 7 19 412 1.01
1990 150.5 666.6 511.1 312 6 23 38.6 1.11
1991 128.1 484.0 361.0 145 4 26 40.3 1.05
1992 97.5 331.1 256.8 121 5 29 38.2 1.14
1993 91.7 2252 162.5 136 8 41 19.5 2.29
1994 75.8 133.4 88.1 134 15 57 6.7 4.61
1995 36.6 60.7 33.1 95 29 60 23 6.31
1996 15.6 22.4 12.6 39 31 70 2.7 7.89
1997 2.6 8.8 2.7 12 47 30 20.3 221
1998 25 7.6 4.0 4 9 33 23.9 221
1999 4.1 6.0 3.1 7 22 69 1.0 7.51
2000 0.8 1.1 0.9 3 33 68 35 6.11
2001 0.1 0.5 0.2 1 25 22 37.0 1.30
2002 0.1 0.5 0.3 0 16 29 29.2 1.48
2003 0.1 0.4 0.3 1 21 25 37.8 1.16
2004 0.2 0.6 0.3 2 86 34 19.8 2.69
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#3-1. ()
I X 5L S =R & = Oﬁﬂuﬂ EEEFEE S XA 2\
f T B A Bl = o e ohE RS %SPR F/Fmsy
(k) Jike) (I (g2 (B/Kg (%)
2005 0.3 1.8 0.5 4 94 16 37.5 1.22
2006 03 2.7 1.2 3 23 12 449 0.85
2007 1.4 4.8 2.0 8 38 29 25.1 1.81
2008 0.8 5.6 2.5 10 40 14 474 0.80
2009 0.8 7.3 4.1 10 23 11 52.1 0.73
2010 0.6 15.6 6.0 37 62 4 79.5 0.20
2011 44 22.3 11.8 23 19 20 49.8 0.78
2012 3.8 24.7 16.6 18 11 15 49.9 0.76
2013 8.5 23.7 159 27 17 36 18.8 2.20
2014 09 18.1 10.5 22 21 5 77.1 0.27
2015 7.0 21.7 13.6 33 24 32 27.1 1.77
2016 6.2 19.4 10.6 28 26 32 19.8 2.30
2017 54 17.8 9.7 27 28 30 23.1 1.89
2018 7.1 17.9 10.1 22 22 39 23.3 2.46
2019 1.4 18.1 7.7 29 38 8 56.2 0.48
2020 73 31.2 11.5 60 53 23 29.5 1.93
2021 5.5 499 15.7 102 65 11 439 0.90
2022 7.1 61.4 26.9 118 44 12 45.6 0.82
2023 11.5 106.3 48.4 226 47 11 49 .4 0.67

2024 14.4 175.1 72.9 308 42 8 59.7 0.44




YA BB R 27 -
FRA-SA2026-AC002

HMREM 1 BFEFHEDRN

i - ARRITRIE R i - R A, EIRIA IS W T R AR
E R A 25 BW

ok — MENT (BARBYZ2 IS R BB 2 5 1R)
HARFE TR 50130.4 2 R E

\ 4

il - AERIE IR
iR - RIS

20254~ D R EH B

| 2025F- DA EDRE

: o lr— e R 4 7 B FERIUE (1960
2025 F ORI E IR - ~ 19754 35 1 TR 1988 ~ 2023 4E {8 D AN A
Btk B BB RO IR - Bifk
BZHESL) L2025 0B AEN LR

a

2026 AE~DFTHE G R
2025 FED FIZIL, BIREAEY T A — 213 TEPREEESEICR T
LSBT R CORRE & RIS T 2022~2024 4ED F OB
LN T 5 %SPR (50.9) % 5.2 % F il & K7E

20264F LI DAEE B « 4E5I 20264 LA DA B DR E
EIRRS L Bl Ry lr— - 27 4 v 7 RIHAFERGZ (1960

~ 197543 L TUN1988 ~ 2023 E L BE D N A
N & - BlAEICESERBEOMAR - Bl
F|ICHADL) ERRRTRICEIT 22 DB
faENSHE

T PR RIS < o R

ing) %%?%%f@ii@%ﬂwi\ PR B L YEAE | A K
o FARI B IT L v E
A
v
|l 20264E D ABC
20264 D BT HME D D S B
R IR 7Rtk T HAI TR Sh DR iaER

KRBT A ELT BT B D MR (SR U D A AL YR 07 8 AR B A A
Dz SERLTHER SN D,



YAV BB REE- 28 -
FRA-SA2026-AC002

HEEM2 HEAZE

(1) &EWFHHEIFIE

2024 - FE TOFEBIFHAE R & ERERIEMEEZ AW T, F2—=27 VPA (ah—
NMENT) 12 &0 FERBIERIE R A HEE L, El BRI R, AARE~H
WK H OFEEHROKG T BB IO E X EiREofERE KRBT -2 X0 E
MU, e - RAEFEAERFFRICH T 2 ALK, AAEAEX, E X O KR
F MBI L DWE L RO L | KPR E SRR RS E LS LN
HAMEX S L ORI DIEEOGFHEIL —8T 5 X )25 & EIX Lz, Fif
—RRBIRICIIE E HAIC X DT A EMm R L AW (M2 &k 8), 2024 FEOJRIEY) D
WBI AR EZ MR 2-1 12, BIFRFHHEICHWZ B TR M 2 e #£ 2-2 10, sl
Bl R R 2-3 1R T, FHREICIEIR Ny 7 — frasyr (23 v &5 @ 05eacac) ZFEH L
77

VPA EAHAIT 1 A & L, FlnplEREREEOFRIZIL Pope DX AHW, 77 X
T N—T OGP O TITER (2000 ; FEEFRBED T T AT NV—TDEE., 0=1)
DFHIEHE - T2, 728, FEEIT OV TIE, 1953~1988 433 L TN 1999~2024 41 0~4+5%,
1989~1998 1% 0~5+3% Al kedD7e (4 3kLh L, Sl ba £ L T4+, 5+ (FT7 A7
—7) LRILT D).

1. Pope DRI AE W= EIREEOHE (X7 v 7 1)
X (1) IRV Fpl e ERERZFE L7,

M
Na’y - N“+1,y+1 X eXp(M)+ Ca,y X eXp(?) (1)

ZIZ T, Nyl Xy FIZBIT D a0 BIRIL, Coy Ty F a kORI, MIZER
AR (04) TH D,

L, BOEE, emin—1 sk GRAF p-1). Ikmln (X7 A7 0—7 IRxFp). I&
2) ~ @) RickvFHHELE,

M
v Ca,y X exp[2J o
“ (1-expl-£,,))

C M
r-Lly
4, =——"F7"N xexp(M)+C , X exp[—j (3)
1, L L,
e, +C, P 2
C C M
N, =—2-N , =—2"N _ xexp(M)+C, x exp(—j 4)
" C p=Ly e Cp,y + Cpfl,y o " 2

B, TTATN—TDEMPEAT DT, FEISS U TRO XD ITHEE LT,
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1988 =D 3 i fh & 4 A DOBEIBEL Najoss 38 LY Najoss IFIROXTHEE L7z, F7=, 4
e DIIELREL Faross 1X (7) USHED & LT,

M
N3 1955 = Ny 199 X €Xp(M) + C3 1985 X €Xp (?) 5)
M
Nay 1988 = N5 1080 X €xp(M) + Cy, 1085 X €Xp (?) (6)
C4,1088%XEXP %
F4+,1988 - _ln {1 - 9;8—()} (7)
4,1988
1998 £ 3 ikl & 4 A DB IR BEL N3 1998 36 KT8 Naj1oog 1ZIRDATHEE L7z,
C xN xexplM M
A 3,1998 *4V 44,1999 p( )+ Cpo0s X exp(—} ©
C3,1998 + C4,1998 + C5+,1998 2
C
Ny 1995 = N5 1995 X C4’1998 ©)
3,1998
FIXfERETHY . it (X—IFVF) Lakix (10) NCiE IS,
Ca @ exp(]\;j .
F =—-Inql1- (10)

a,y
ay

2L, TTATN—TDF I EEm-1 O F L& LWWE Lz, adk— METICEIT 2
RIEFTH5H 2024 O F (X —IF/VF) 1E, £7 0~3 I oW Tidam £ 3 40 (2021
~2023 4F) OFFEHROF O E Lz, 7T A7 N—7 (4+5:%) 12OV TIE, feEi-1
w (3ik) OF LRICMHEE D XK DITRDIZ,

2. O F OFEE (X7 v 7°2)

X —IFIVF ORREEZ AT v 7 1 THLNTZFIBIRERED OFHE SN D EIEE L
WE L, BIKIZEL D FORE IEEREEEMEE AW F 2 —= 0 712 L0 RN
K7,

Fa—=V ZICHWEEREREMA S L, EINRE ., BREEEPR F @i oK
FEINL~AU D 184720 DR (LU, BR CPUE) ., A)IIREE R £ = i<
KGFsihbr~A4 U0 1 B 1 EYS-Y oifER (LUF, AJII CPUE), ¥ X OVRIF EEEH
INLE X BB TABT SRS~ A U0 1 B 1 4720 oiffER (LI, K CPUE)
EHWE (MR 2-4), B TEORERENITERML TRY ., EIREORMN & KM LT
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WL EEZONDTD (X3-1), SFEEFHE X ¥ KIRF CPUE Z a2 R 72,
FEIREL, BIRERNOEREE TOMEL O BARMERET, 1~6 HIZ/ vXy 7
Fy MCEXOVBEINTE~A T DI % Vector-Autoregressive Spatio-Temporal (VAST;
Thorson and Barnett 2017) €7 L& W TIEHEL L7 (2EERH9) . SR CPUE X, Bk
M€ 7 /L (delta-lognormal GLM and GLMM) THif] (1~7 A & 8~12 A) &, KIEDO%
RAHIBR LR L CPUE (RliR B 9) & M7z, #JII CPUE X, 2007 £FLAREBfE & 72
SR AV ORNEELZEET H72DIC, TOED YA U URIRERED 90%% 56 5
Faw, 1HELNTVOSA T RERIENmWVERFENSIRICHE L TR L7 directed
CPUE # MWz (Rii2E#E9), KliF CPUE (X, #3E L7-fii > B3 CPUE DAEFME 2 v
7=

aR— MEST L VGO N D BlAEMERENL L EIT R, 2FRIAZOER &) BIR
CPUE & KIff CPUE (2, 1 &L EO&EFRENSA)I CPUE (2 b L<BEAT DL 7mF—3
FIVFE BRLECEVHTE L, b4 FOEREREMIZOWVWT, /MEEE 58 D%f
PR EAZLL T O X 9IZEFK L= (Hashimoto et al. 2018)

2
—lnL_E: }:[lnlf.y_(bflan.y+lan)] —ln< 1 ) (11
o 2 5>
f v zo-f 27T0'f

ZIT, Iy Xy FICRT DFEEE £ (1 : pEIRE, 2 : &R CPUE, 3 : AJICPUE. 4: &
Iif CPUE) . By &y ST HIEEE ICHEH T 2&HE (1: B, 2 &4 BE,
3: 1L EETEE) . qn b oflFHEE/XT A —% (¥ —FJ)VF LRIFEE) TH D,

F7o. Iy & Beyilid, UTFTORIFEXNCTRINDIBGELRH D Z E2E LT,

— bg
If.y = quf,y (12)

7272 L. RGN T bl TW T AL OFEIC R LTH 1ICEE Lz, ZAUX, braH
E LTS A CHOIREMEOBEAE XS ES N h-T2 12D ThH D,

FEIEME & & S 2 WIRNIE, EIVEITEIREN 5 T h & kLRlo72 2004 LR, BR
CPUE & fJ1l CPUE 1% 2007 4ELAFE, i CPUE 1% 2001 4ELIRE L L7z, 2014 (ED~ A T o
RS RRITE R EED (& B IR D TR hr o 7223, 2015 FFOIEEMIZIX 2 kUL Lo & ilnfan %
CEENTWZZ &b, 2014 TGS & 72 DRI~ O RIER R D TH ol L&
Hivlz, & ATKBITEND 72 Do 7o HARWEE X OIERS HIZIES < B CPUE 1%, &R
BEL TWRWATREERH D720, Fa—=2 T b0z, £72, 2022~2024 FD
A1l CPUE 1%, 8 F XM EORMED b~ A U ORER RN -T2 LD, KilED
B 7 il & 7o O HIC IS 2 CPUE X ETREZ KM L TV W ATREMER 5 7=
O, Fa—=2I70bRWe, ZO5EHT (K1) Z2R/MET 5 X957 F 2HREMICKRD
7ol ARy Fo2024=0.06, F12024=0.04, F22024=0.16, F32024=0.36. Fa:2024=0.36 LHEE STz, F
7o DD /ST A — 213 1=0.007, q2=0.26., q3=0.24, q4=0.002, 61=0.74. 6,=1.20, 63=0.49,
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0,=121 TH -7,

(507 (2025) AFEEEFEREMIC I 57 V2K O FIE & 2Rk RORIHES  FRA-
SA2025-ABCWG02-03] |ZHE-> T, AREFEOFHMIZH N VPA OFEFHFRIZ S PR E IS
X DAV DWW TR LT, FREEEOBLINE & =7 Lo FRIE L DkEE AT (2
(4 2-1) , E1R CPUE & & CPUE I, fOFFEEMEIZEE T VPA OFER &G LR VWED
AU BIDEENRE -T2, —J5, ) CPUE I3FEZEN K b/NES < B O ELNK
XMoo, WTNOB ISR & %2 IR R ERIT A b2 h o7z,

SHEMOL e ARX7 T 4 TRTIZLY . T—X OB - BEFNITHONDHZETF OE
KRG EHEEMIZAEC 2B 2R L (R 2-2) . BIR&EIE 2022 FIC EHFEER,
BUAET 2020 4RI FHIEER, MMAEIX 2019~2022 4F £ T EFEIER W =08, LI
RERBEEFEC DTz, VL EBAXT T 073147 A (Mohn’s p, Mohn 1999) %,
EIREY 021, BAEIL0.09, R IX-046, FE-023 Th-o7o,

VPA OHEEBOARfEFENMEZ ) RXT AN v 7 T — R A NT v BEICL VG LT, 15
EEOBIE L ET VO THEOREEZ VY 7Y 745 2 L THEREHR B EEE
B L, TN EHNWTTF 2—=27 VPA Z3HHE T 5 571E% 1,000 [l 0 K L, FEXE %
K7z, 2024 F-OHEEME D 95%(E XK MNITEWE (7 b 2) [66.7,383.0], Hifad (5 ~v)
[29.9,155.8]. MIA& (fEZ) [120.0, 681.8]. Fo [0.03, 0.18]. F; [0.02, 0.11]. F»[0.07, 0.47].
F3[0.16, 1.05]. Fs:[0.16, 1.05]Td > 7=,

5| AR

Clark C. W., A. T. Charles, J. R. Beddington, and M. Mangel (1985) Optimal capacity decisions in a
developing fishery. Mar. Resour. Econ., 2, 25-53.

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.

Pk (2000) VPA. A% 12 45 B2 G IR A (A e 2 A S S i iy & — IR BoR 35 —,
104-127.

Mohn, R. (1999) The retrospective problem in sequential population analysis: an investigation using
cod fishery and simulated data. ICES J. Mar. Sci., 56, 473-488.

Thorson, J. T. and L. A. K. Barnett (2017) Comparing estimates of abundance trends and distribution
shifts using single- and multispecies models of fishes and biogenic habitat. ICES J. Mar. Sci.,
74, 1311-1321.
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Recruitment
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fli e 2-2.
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MR« 24, Fa—= 7 IEEMH

Go 2001 2002 2003 2004 2005 2006 2007 2008
PEYN & 0.14 0.02 0.03 0.48 0.25
4R CPUE 14.57 15.23
£1)Il CPUE 11.66 21.93
R CPUE 0.003 0.002 0.01 0.05 0.01 0.03 0.62 0.06

F 2009 2010 2011 2012 2013 2014 2015 2016
FEIN & 0.14 0.30 0.36 0.49 1.64 0.34 1.26 0.65
5t CPUE 26.69 1.88 57.30 13.56  133.43  0.002*  198.19 57.91
1)1l CPUE 7.88 8.29 27.83 22.82 40.92 32.06 50.41 40.76
R CPUE 0.03 0.06 0.46 0.27 0.39 0.30 0.94 1.34

F 2017 2018 2019 2020 2021 2022 2023 2024
FEIN B 0.83 1.50 0.52 2.20 1.03 1.43 4.04 3.37
5t CPUE 483.70 82.84 9.13  111.99  299.79 62.36  301.85  464.34
1)1l CPUE 20.37 58.44 33.36 57.69 56.18  41.39%  28.55%  42.25%
I CPUE 1.18 1.30 0.02 1.38 0.35 1.68 4.26 6.58

#2014 £ D SR CPUE, 2022~2024 ZEDO 4 )I| CPUE X F 2 — = ZIZE& £ TR0,
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HEEN3 EEEAEBEREIFRKERSE

B 7 BEO TEBRIEEESICET 2 EKBESEER Ik, B AEM

(SBtarget) (21X MSY /K ¥E(ZH51F 2 Bl & (SBmsy: 108.9 /7 k ) | BRAVE B EL Y (SBlimit)
21X MSY @ 60%7235% 52 Bl i (SB0.6msy : 45.4 77 k2) Z&Jfa/k#E (SBban) (21X MSY
D 10% 035G b5 HMAE (SBO.Imsy : 6.5 b)) ZHND Z ENERINLTND (IA1Z
2~ HIRIH, MR 6-2),

HARE HLEMR & | SBmsy ZffERF T 2 1ML (Fmsy) ZEEIC L7-mE 7 ey &4l
B 3-1 1R, adm— MENTICE VS 67 2024 RO B E (SB2024 : 729 7 ) 1%
HEEHILEER 2 THE D20, RAEEEEE R L ORBUKER T EE D, AREECE
7% 2021 FLIFEOWMETEIL, SBmsy ZHERFT HIEIEE Flalo> T\ SIS s (ff
7 6-3),

EERRREIC 351 2 Bl M & A g R & OBIR AR 3-2 12T, B
FRENSRVEHILEREL T T 2 B L O3 ANk EE HD T,

5| Ak

M « EiEET - BRI - TR — - (KB ER (FIRIF) S5F0 7 (2025) FE~ AU
okt R E L SR BE O BRIL MEME A5 (BT~ 2 AP STAE B i B BE, JKPERFZE - BB HEAE, A5
%, Xpp, FRA-SA2025-BRP01-02
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HMEEM 4 HEETERAECH LfHETR

(1) FETHORE

BPEHI CHEE L7z 2024 FOERED D, = A— MEFT ORTEEZ VT 2025~2054
FEORKTHFEEITo 72, ZORSETH TIIMABD NHEFEMEEZE L, HAERR
REHANWTHEEICTH SN BAZNOMAEL THIL, 2O T HREICREOER A0 12 60E
IVHEE G 2D ETIMAREDRIEFEMEAZERE Lz, SHUES A b BAEL T L7238
7% PTRMEIZ G 2 2 5 5H % 10,000 [FIfTV, 2305 OFEIE & 90% THRIKE Z Kb 5 Z L iz
X0, RHEEMEOREZ R L,

2025 AE D SE LI X BUIR O EE (F2022-2024) ZAE L=, BUIR O L, &AL YE
EREF M LW L R UBIRRSCAEN T A —F CEHRES) OFMET T, SFEEHE
W28 D 2022~2024 FE DML I 5 ST H%SPR 2525 FAAE L7, 2025 HI2 Pl &
NDEIRE EBUROWIELE ) O RFEORERZ R Uiz, 2026 O IL, TrooifjE
FHHARIZHED, FEICTFHESNLBAELZD LICEB L, 23, FERTHIOEE Y
EITRER S IR LT,

(2) TR PR A2

SRR, B ERL LIS AR 2R - [MET 2 ERMER A2 R L
T, BARICHISLIZIFELE (F) 2 ED7-b0Ths, AEEHFNE L ABC HiE
D= DA Tid, BAENBRAEHILEEZR L T - 25 XK HER E T
BRI ZHIRT 5 & & bIC BAEN R EHILEEZREL FIZH 5555 121% Fmsy
\CRFELR BB Z R U EAIEED EIRETH L OEER LTS, MR 4-1 ICARREE
O TEPREMEES IR 2B Bk I RV BRI e iR 2R, =
TTIEME UCIHEBRE B 2 0.8 & LA E N LT, ol WHEREBED 6 DR TIL 1B
25 0.8 LA T THAUX 10 %I HARE LR % 50%LL EOMERT L\ S L HEE S D]
LI TW5A,

(3) 2026 4O T HIfE

W BRI RIS U S 72 2026 SEO YR & 0.8 & L7=HA121345.3
TRy (90% TRIXEIEL 42.4 T5~503 77 h o), B& 1.0 & L72AI12IEL53.9 5 b (90%
THIX[EIE 50.2 17~60.1 1 b)) Tholz (fliRE 6-4), 2026 T T S 405 Bl ElL,
WFROMY R LR TH Y 156.0 57 b T, RAEHEEEERZ BEY | BEES T
YEEZ % LA D HESRIT 100% & JRiAE Tz,

(4) 2027 FLLEOTHI

2027 FELIE © & O T F R TR OFE R 2 M X 4-2 38 L O 2 4-1~4-3 (TR, (i
BHAIZICES EHZ 10 BRI L7256, 2036 FEOBARERO THIEIZB 2 08 & L
AL 1252 T5 b (90% VXL 64.5 5~2188 F hY) THOH, pxE 1.0 & LT
BAIZIE 1102 75 b (90% FRIKREIX 52.3 5~197.3 1 hv) THDH (i 6-5), Tl
E7S A P AL VEE R 2 B D FERIT B 20 0.8 LA F T 50%% kA5, PRAVEHILIEME S
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EE D HERIT B 23 0.8 T99%., 0.7 LLFT 100% TH 5, BUROIEIEE (F2022-2024) 7%k
B LT-580 2036 EOBAEOFHNEIX 138.6 5 F > (90% Tl X X 74.1 5 ~236.5
Fy) ThHO BIEEHEEERLZ ER AR 68%. RREHLEMZE L FH 2RI
100% T 5,
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SRIEEIEARAI a5 e R JRIEEIFARA
- - - BIZBEEEERE - -- MSY
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&F

MER 42, WEEBEHAZICNE > TREZ T 72356 OREY) & BLROEIEE (F2022-
2024) THIEZ T T2 A OFERT Rl (HE)
KERIT M, MEENTIZS S 2 b— 3 RO 90%3 & £ 5 TIK R, ki
5380 ORSETFROFIRTH D, BAROK ORI A EE PGSR, B
PRI R VS B S, SRR ERIROKYER 27T, TR B O o BRI T i K Fre
APER MSY %, IJEEIS O O BATHR I S LR 2 MR D ifIEEI 5 oK
# (Umsy) Z7R7, WSS HHINIZE COPEELRE B 121X 0.8 Z 7z, 2025 FFojfafE
T TR SN DGR EE BUROEERE (F2022-2024) I X VIRE LT,
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MRE 4-1. FEROBMAEN B - RIVEHLEER 2 L0 %R

a) FFEEEIEMEEEZ LR DR (%)

B 2025 2026 2027 2028| 2029 2030 2031| 2032 2033| 2034 2035| 2036
1.0 77 55 48 45 44 43 43 43 43 42
0.9 83 61 54 51 50 50 49 50 50 49
0.8 89 68 61 58 58 58 57 57 56 56
0.7 94 75 68 66 65 65 64 64 65 64
0.6 97 82 75 73 73 73 72 72 73 72
0.5 99 88 83 81 81 81 80 80 81 81
100 100
0.4 100 94 89 88 88 88 88 88 88 88
0.3 100 98 95 94 94 94 94 94 94 95
0.2 100 100 98 98 98 98 98 98 98 98
0.1 100 100 100 100 99 99 100 99 100 100
0.0 100 100 100 100 100 100 100 100 100 100
BUR DI EE 95 79 72 70 69 69 68 68 69 68

b) [RFEFHIEHEMERZ LR DR (%)

B 2025 2026] 2027 2028| 2029| 2030 2031| 2032 2033| 2034 2035| 2036
1.0 100 100 99 99 98 98 98 97 98 98
0.9 100 100 100 100 99 99 99 99 99 99
0.8 100 100 100 100 100 99 100 99 99 99
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
BUR O 100 100 100 100 100 100 100 100 100 100

B Z 0.0~1.0 TEHE LI-HEOFRETRORRZRY, 2025 FOiffEE] ifﬁbk@,\\
(F2022-2024) 76 Tl &40 5 28.8 1 bk L, 2025 0 b S BURRIZIZ X 5‘(,%3%&
L7, D= OBROIEMEE (F2022-F2024, B =0.65 (ZAHY) Tl & i ﬁt B D
LU,
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B 2025| 2026 2027| 2028 2029 2030| 2031 2032| 2033| 2034 2035| 2036
1.0 137.8| 122.8( 116.0| 112.9( 111.4| 111.6( 110.9] 110.2( 110.2] 110.2
0.9 142.1] 128.9| 122.4] 119.3| 118.1| 118.4| 117.8( 117.1| 1173 117.4
0.8 146.7| 135.6| 129.5( 126.5| 125.4( 125.9| 1254 124.8| 125.0| 125.2
0.7 151.4| 143.0( 137.5| 134.7( 133.7| 1343 133.9] 133.4( 133.6] 1339
0.6 156.5| 151.2| 146.6| 144.1| 143.2| 143.8| 143.5( 143.1| 143.4| 143.7
0.5 161.8] 160.2| 157.0( 154.9| 154.2( 155.0| 154.7| 154.5| 154.7| 155.0

120.3] 156.0
0.4 167.4] 170.1( 168.8] 167.7( 167.4] 1683 168.2] 167.9( 168.2] 168.5
0.3 173.3] 181.1| 182.5| 182.7| 183.1| 184.4| 184.5| 184.5| 184.8| 185.2
0.2 179.5] 193.4| 198.3( 200.7| 202.4( 204.5| 205.0] 205.2| 205.8| 206.2
0.1 186.1| 207.1 216.7| 222.4( 226.2| 229.7( 231.2] 232.1 233.0] 233.7
0.0 193.1] 222.3| 238.2| 248.6 256.0| 262.1
BUR D £ 153.9] 147.01 141.9( 139.2| 138.2( 138.9| 138.5| 138.1| 138.3| 138.6

B & 0.0~1.0 TEH LI-LEDOFRRTRORRZ RY, 2025 oI IEBR ORETE
(F2022-2024) 726 TS5 28.8 71 k& L, 2025 -0 b i BEBLHIIRR T X % fa e &
L7z, WO OBLROET (F2022-F2024, B =0.65 [ZFHY) T Hil) =56 Oft

EHrLT,

MREE 4-3. Rk iER (5 hY)
B 2025 2026] 2027 2028 2029 2030| 2031 2032| 2033 2034| 2035| 2036
1.0 53.9 51.3 44.9 41.9 40.7 40.1 39.9 39.9 39.6 39.5 39.5
0.9 49.7 49.1 43.9 41.1 40.1 39.5 39.4 39.4 39.2 39.1 39.2
0.8 453 46.5 42.5 40.0 39.1 38.6 38.6 38.6 38.4 38.4 38.5
0.7 40.7 43.4 40.6 38.6 37.8 37.4 37.4 37.4 37.3 37.3 37.3
0.6 35.8 39.7 38.1 36.7 36.0 35.7 35.7 35.8 35.7 35.7 35.7
0.5 30.6 35.4 35.0 34.1 33.7 33.4 33.4 33.5 335 33.4 33.5
0.4 258 25.1 30.4 30.9 30.6 30.4 30.3 30.4 30.5 30.4 30.4 30.5
0.3 19.4 24.5 25.7 25.9 26.0 26.1 26.2 26.3 26.3 26.3 26.3
0.2 13.3 17.5 19.1 19.6 20.0 20.2 20.3 20.4 20.5 20.5 20.5
0.1 6.8 9.4 10.7 11.2 11.6 11.8 12.0 12.1 12.2 12.2 12.3
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BLIR D [+ 38.2 41.6 39.4 37.7 37.0 36.6 36.6 36.7 36.6 36.5 36.6

B % 0.0~1.0 TEHELGAEDOIERTROME L RT, 2025 FOHERITBLR OREE
A2 & D L
U’ 7= 1757/5[\ @rl‘u

(F2022-2024) 7»6 FHIEHL D 288 75 b & L., 2025 450 & i s & ¥ Al
L7, D= OBROEEE (F2022-F2024, B =0.65 ([ZAHY) TifafE 4

BHrLT,

o=y
ES

=
ot
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HEEMS FRTFRADAE

TN I T 2 B FRR CITITME R 5-1 OEZE AV iz, EIREECHEED THIIL,
#EkY 7 hU =7 R (version4.2.2) HEIE /Xy 7 — frasyr (=X > &5 : 05eacac) %
AWTHER Lz, fERTPRICHT AIMARIZ, B 7 FEO NHEHRILEESICRE T 208%
BERESE R ICRBWTIRE SN =R vy r— « A7 ¢ v 7 AIFAERR (WL 6-1) &
EAHEE SN DBMENDRDIZ,

FERF NI T DUERECF 12, [5F07 (2025) FE fEEHEFAE X ONABC HED
7o DOIEARFES (FRA-SA2025-ABCWG02-01) | UKEEMFSE - ZUEHERE 2025) 12815 15
EIROF RN RS E B SN A E FW T2, [ PRSI 2 RIS OM Y 15 (K
FHEOMIIE, bl MEEELMEFESEICRET 2 e E R ICTRES AT
HULHEE R OHETICH W25 e Wz (AiEss HIRIT, #es 5-1), Zhbix
FAEBBREFR UL, AEEOEFRHMEICESMETH Y | BIRKILZ OFRERERICBT
% 2018~2023 D FRJfE, TRIEY EREIT 2022~2024 SEOFEETH 5,

EIREO TN, 22— MgthoritEs ((1)-2) ) 2807,

Na+l,y+l = Na,y eXp(_F:l,y _M) (1)
Ny = (N3,y+N4+,y)X eXp(— F, _M) 2)

BERENT, EATROTCEREZE L FEES T ) T bESND F EEZ S &2 (3)
EV N > 0 ) el

M
Coy = a,y{l — exp(—Fa‘y)}exp (— ?> 3)

5| X #k

IKPERTSE « BOEHERE (2025) & F0 7 (2025) R (AR IR LUV ABC BED 2 DIk
AFE#E. FRA-SA2025-ABCWG02-01, /KEERFSE - A MM, Bk, 23pp. hitps://abchan. fra.
go.jp/reference list/FRA-SA2024-ABCWGO02-01.

M EHEE - EAEEE - BRI - JEoCE— - (KEER (FIRIF) SF 7 (2025) FEV A T
ot G R R O BLEL VEMR A\ B3 2 WP ST B i B RE, KPERFIE - BUE RS, B
1%, Xpp, FRA-SA2025-BRP01-02
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MR 51, FRkTFHO AT A —H

ESINS Fmsy F2022-2024 T R i
Oy @ (7 3) o RT
(2) %% r

0 7% 0.11 0.09 0.06 15 0.4 0.00
1 % 0.11 0.09 0.06 44 0.4 0.25
2 7% 0.49 0.38 0.25 67 0.4 1.00
3 7k 1.00 0.79 0.51 87 0.4 1.00
4 %A b 1.00 0.79 0.51 115 0.4 1.00

W AR T RO BRI SR Z B D PSS B S R R © MSY & FEBLT S KHEDHE
EOBIZE A L72@IRE (T bbb AL EJRFHAN T F2018-2023 DFERE)

2 0 AN 7 AR OB B MEE SR (C B3 2 AU BA SR R CHEE S V72 Fmsy,

W3 EREOBINEDO FC, A RIOEJFGFHECHEE S 4172 2022~2024 FOEER B O - F
CRICIHEIE AR H 22 FEZ%SPR #A5 L CHI L2, Z0 F EHIT 2025 FEDifafE &
OAEAE Lz,
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MR 6-1. FHAERBRKDO T A —%
AR PEREFR A b @ k| RES H 2 fHE a b S.D. P
R lr— e AT 4o 7B | /N RelhE il 0.029 | 7.01 x 10° 0.667 -

a & b I ISP AEERBRKOHEE T A—% | SDATMAEDFEHERAE, p lLH BRI T

H5,
MR 6-2. EHILMEME L MSY
HH 1B B
- B AR AL 2, e KRR AEE & MSY 2B 9 581
SBtarget % 108.9 S .
f 1% (SBmsy)
. FR A4 BRELHE(E 22, MSY D 60%D i B3 S H 5 B
SBlimit & 454 Ry o
# (SB0.6msy)
" K HEZR, MSY O 10%DIfEENSHNLBL AR
SBban & 6.5 Th
(SB0.1msy)
. SBmsy a#EFF o1&+
ms
Y (0 7%, 1 7%, 2 W%, 3 1%, 4 Ll 1) =(0.09, 0.09, 0.38, 0.79, 0.79)
%SPR 41.5% Fmsy (2% i %%SPR
MSY 392 Hhy | I KFH b pE &
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e 6-3. HTEOB A L RET
HH & B!
SB2024 72.9 R | 2024 FEO BB
2024 2024 FEOUET RIERELF) (0 7%, 1 7%, 2 %, 3 1%, 4 A F)
=(0.06, 0.04, 0.16, 0.36, 0.36)
U2024 8% 2024 FEDVEES
%SPR (F2024) 59.7% 2024 D %SPR
%SPR (F2022-2024) 50.9% LR (2022~2024 ) O EIZ% ST 5 %SPR*
EHIEEMER L DLk
SB2024/ SBmsy 067 e R Pl B PE A KB 3 28 & (SBmsy, HARE
(SBtarget Z2) ' HLELHEMEZR) (21975 2024 FEOBI A RO
SBmsy ZiffE i 951 ME I+ (Fmsy) (2% 9% 2024 4D
F2024/ Fmsy 0.44 )
TEIEE D H*
B KUE MSY % SEH 35Kk %EE TS (0.67 %)
IEE DK UE SBmsy ZHEFFT 2K #EE T[R4 (0.44 %)
HagEoOHE)nH N

* 2024 F-DEINFEO N T Fmsy OISETE % 525 F Z%SPR #5 L THH LR 7R,
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2026 FOH & (TRIEHE) 1156.0 T

2(;;;%2@ 90% BURDOIRMEEIZ i
HH T X PRI
T fiE HRIEEIE (%)
(o) (TR (F/F2021-2024)
p=1.0 53.9 50.2 — 60.1 1.54 24
p=0.9 49.7 46.4 — 553 1.38 22
p=0.8 453 424 - 503 1.23 20
p=0.6 35.8 33.5 — 395 0.92 16
p=0.4 25.1 23.6 — 27.7 0.62 11
p=0.2 13.3 12.5 — 14.6 0.31 6
p=0.0 0.0 0.0 — 0.0 0.00 0
F2022-2024 38.2 35.8 — 423 1.00 17
iR« 6-5. Bip D B & HW TR RIS H
BTSRRI A&
2036 4D 90% 2036 FFITHIMMENLL T O
iy Blfas - B A ERIDHESE (%)
TRFH () SBtarget SBlimit SBban
(k) = = =
p=1.0 110.2 523-197.3 42 98 100
p=0.9 117.4 58.1-208.0 49 99 100
p=0.8 125.2 64.5—218.8 56 99 100
p=0.6 143.7 77.7-243.7 72 100 100
p=0.4 168.5 95.7-278.5 88 100 100
p=0.2 206.2 | 123.2-328.8 98 100 100
p=0.0 270.9 | 169.8 —413.0 100 100 100
F2022-2024 138.6 74.1 —236.5 68 100 100
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HWEEMT7 EFICETIFAEARERERRONE

2= 8 A fy~9 A ) oAbl &l o/ VR REO B R ZEET 572
D, 1997 FE i ERAEMBG I XD h e — A 2 Hn A ERER FER S TE
7oo 2014 4570 B IXRER - S AL VE A I8 SR A VB BN S Au 7z, 2019 AELI#E . A vE v
E A G, BRI G £ CAE R, BEBURE —BEULE L OVE 1 RST
(LAY U, BARHEO AR ERA & L, 728, 2019~2020 4Fi% A A#EILE < )=
Fa—z e v~ 7 a M mmia & £ 5 Ao w257,

ke L C 3 L T A UM AE T AIRIC BT D~ A U D CPUE % 2012 ELIEEIC D0
THIRK 7-1 1ZR Lz, JUNAETE PP EIRIC B W TERE S D~ A U I EICHEARE 100
~130 mm O YA T, D CPUE 1L 2016 Fi K& BN L 721, 2019 4E12 ) Tl L
7o 2021 AR IITFFOMENN L7243, 2022 A5 L. 2024 13 0.4 kg/f8 % Tl L7z,

IR AR ERRICB W CTERE S NZ~ A T 213.2019~2024 FEDO VT H (KK 100~150
mm O YRR ERTH o7z, 2019~2021 Fi%, *HHELMEBIZIN 2 CTRER -5 E 10 % X
OHAEH 5 O B AR & /040 SRS S L7228, 2022~2023 4R (LA ALk Clidoo i &
FEAEHERTHZENTE ool (FIREK 7-2) o 2024 F121E, *HE B HHK & sE X
P LAEDWR TIE~ A U B2y R BRI W TE & E o oo
mant,

25 r
20
15

10

CPUE (kg/#@)

2012 2014 2016 2018 2020 2022 2024

s

X 7-1. uUNAElE P EIRIC B I D~ A U 2 ® CPUE
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HEEN S HEYOFhL—AREFROBEFEL

il 2 N T ARl A E O RS FE A& ST 5 726012, 2020~2022 4R (T 2RI 1) 1R & 1 I,
BHUR, IR, BIRERTHRESNIZ~A U 988 E{E (#kiA R 61~240mm) 2O\
T, 2 A Olmma I 1T 2w O —BE 2 et Lz, el —H LeHE1X
79.4%, 1 BELON2 ORBEFHICH > T2 EIRITZNEN 203%E 03% Th 72, FIETE
FEEE DFEIE & X35 average percenterror (% 5.9% T, ARREICRIT i E Ofif &2 HV 7= F i
BEMRBREE AR THHEIMERFEWZ RS2 (Fujinami et al. 2024 % —¥E) ,

2011~2024 FIZH AR, iRk, AR, SR, @R, KEJF, SRR, BIRE,
B iR, BIFR, BRERCHEIN-~A T Y (FiF 11,364 i) ofd L<
FHA DWW TR ER R A B0 Lo, M2 8-1 12 2011~2024 R8T HIAED D
WA O FEREL R R (BAR) ORFEZEZ RS, Wi, BRERNGILARE:
BT, BARED DEAIRAE B AR, )R D FHREZ HARMBHE E X L,

2 DR EX, ML > TEZLOIX62X1TH DL 0D, 2020 4FF Tl 180~
190 mm T&H - 7275, 2021 4ELI 1T 170~180 mm (28 Lz, 3 Al L4 Ll Loofa
DONHEUEEX, FHZEH 190~210 mm & 200~220 mm TH Y . 2 mAIE EHEE TR0
D, TFEITRUME AR Lz, ZAVE T, WA A LI R O R R B 22 i)
ERIIBLE STV o 7o (ANED~ 2024, MR EEFS), LarL, W75 2 &
2L D, RIEMIZEB T HITFEOERERD ORTREMENRE S, 5% OB 2T 503
N5,

5| A ER
Fujinami, Y., M. Takahashi, H. Kurota (2024) Evaluation the precision of age determination and
variability in growth for Japanese sardine (Sardinops melanostictus), Tsushima Warm Current

sub-population. JARQ. 58, 65-74.
MR « EAEFEOL - TR - IKHEE (2024) 5 6(2024) EE~ A U 6 BIETT R
RED R4, FRA-SA2024-SC10-02
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4+

YN

B{rE

{3
} 3151
5

I#E By H

Age-o-2-.-3-o—4+

fE X 8-1. 2011~2024 4FE DA O F—K K EIR ORFEZLAL CRAUTEHME, i3
Yol 75 % 71 9)
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HEEM9 CPUE DiE#(t

(1) Vector Autoregressive Spatio-Temporal (VAST) €7 /L2 L % PEINEDOEEHE(L
A AR~ BT TR 1978 LA, /KEEIT ZREF I 2 [FESLAFZER R 1 N K EMFSE -
BEWRE (IHKEEFTKEMSEET, IHMSIATEOE NKFER BT o &7 —) & BN IROKEERT
ZEREBE D LA K o T, BT/ ASEO A FERIL 2 R 3 5 7 DI INHE R A 23 S e
ENTEY, T—F_X=2ARNEfF I TW5 (Oozeki et al. 2007) . A U xR R A
DFEING OALECPEII TR RRFHNIIZ L L T\ D 2 & n | EHINE O 21T -
72 HEUE[LIZIX Vector Autoregressive Spatio-Temporal (VAST) €7 /L& L7= (Thorson
and Barnett 2017) . VAST (%, 22 H CHHREZBET 5 2 & T, HAEEORZEMEE O
FHRZ2 Y P Z AREIC L7z (CPUE) (LD FIETH D, ZDOFELZ W EINEORE
HARIZ, TV AA U R BIRTGREE (REIEDY 2023) RSV AL T VREEREE (EI2IZ
2x 2021) FETITORLTEY 4« AIZE Y —ETIERWFHEECHR AR E BE LICE
HEREENRE LN TV D,

~ AU BRI REE CTIEERUKEIC K > THEIFO FIR E R 5Mmn 252 &0
MENTWDTd, FIEREN 5 T b & LElo 7z 2004 4 LA O LR 4 fifhit O x5
E L7, PBEINGITRER N E 0 O IV RIS T COMREIICER SN D, ~A4 U 903
A8 30~41 £ HURE 128~140 £ TH DAL, £ DIMUDUHE TIIMERB SN2 -T2 2 &b,
ZDOIMA DI DT — & ZHIbR L CRENT & 34T L 72,

VEMA OB ELZE, L L, LFTDOX I ITEFR LT,

1D\ -
Eym = Z (EE) Xi

i

2T s TN AEFER . Dold m AO B & IZXKE i 2B 5L A T
HY . INERERFOKIE, FERFOINDORAE AT — VB L OUKIERIOIIFE A K E (Uehara et
al 2009) MW THEIE IS (JEE 1983) o X IlEXHE i 128125 1 m2 &7z FEIIHET
H5 (FEHS 1983) . AMEITEERE 15 oMBEEZXEE L RSN En 2 H0T,
~A T OEEIIILNDE (1~6 H) ThY | EKEEIFZERIEIFTHHEARH S,
PEONSGFITRE B By 0n & TUNVE B2 20T TR RIS TR S 2 28 PEDRS D EAK & 72 2 il
TFEEET S,

VASTIZIRE 2 7 vi OFE#EMEE (OBETET) (@) &, IIngEIITT
Bt o7 Vi OINEE (OMIETHIT)  (p() 23T T, BLTFD XS IZET,

p1 (D) = B1(yi) + w1(s;)) + &1.(sp, y:) + 11 (vi)
p2(0) = B2(yi) + wa(sy) + &2(s, ¥:) + 12 (vy)

FLDOFEIVED B TIRAEFy DEEZR T, MAEFEORRITHATAEF TMILE Lz, 2B
QEDw(SHFZER D T 2 2 ZIYR, FHEIED e (s, y) I T Ay & GFTsiZ 81T DRFZEM O T
FLMRERL TND, FBAHON()IFZERy; BNIFOERLER JROFNLT ) Oy
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ELEEDLT VX LR ERLTEY, BRvIZITAEWEEH O 2 FEIZE D 72O
TELREA OLZHAERZHEH L=,

ZEEERND, 7T AZ Y T O—FETH Hk-"TFHEC LV 22 oAzl 4% 7 » b
YD, /v MBI DB EORZERZEEZ T T UbT 5, BT TIE/ v MRT
100LL &5 2 L2 fELEI N TWAD 729 (Thorson2019) | / » M&A300& L7, Z2EMi%h
ROMREEBEEITIZEREIER S (MVN) 25T,

w1 (", f)~MVN(O,Ry),  ,(*,f)~MVN(O,Ry;)

LFR, ZZT. Ri, Rz ZMatérn FHEEREECTH Y |

1
Ry(sp,sm) = m X (i1 |d sy, sm)H| )? X K, (i1 |d (s, sm) HI)

1
RZ(SnI Sm) = m X (K2|d(Sn,Sm)H| )¢ X Kszld(Sn,Sm)Hl)

EREIND, TIZTHE, GIFHEE LW, T v~ B, KIXFE2ROER VB
Ky &K ITIEFBEER | d(sp, sp)lE/ v NHEIOREE, HIZHPRAY 72 850 (5AIC X > THEBE O
BENELLZ L) Z2RIITHIITH S, [FFRIZ, KFZERHIZN R O e 2% BRI AU X

MVN(O,Ry), ify=1
MVN(pere1 (o f,y —1),R) ify>1
MVN(O,R,), ify=1
MVN(pezg, (f,y —1),Rp) ify>1

&bﬂﬂ#m={

smmw4m={

THZBNDHH, ABHT CIEFHEE TSI L E LT (peg = pe = 0) &
KT — 2 A T fRHT I I & 0 v~ 34 2 B L 7 0 5 B D& L 2 A
AL, THHEBE (n@) & PRIEE (2() 2L FORTELE (Thorson2017) .

r () = logit™'p, (i)
(1) = a;log™'p, (V)

a lIA 7y NETHY, SEIOGAEITFHINEELZ BAESE L THOW TS DTl E
L7z, UPBEER NI SN AMERIZLLT CREN, BAUBENRKERDNNT A —2 %4t
E LT,

1-7r@), ifB=0

Pr(b; =B) = {7”1(i) X g{B|ry(1),05(c)} if B>0

ERETNVDNT A =213, LB L > THESNDID, < DT X LREMED T2
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O, BERFHESMETHY . Template Model Builder (Kristensen etal. 2016) & FEIZIL 5 &
Wil Y 7 bMERH SN D, HEE ST /X T A= D FHEICBT DENLEO THIGN
d*(s,y) =r{(s,y) xr;(s,y)

TERHAE L, &/ v bOmEME L THRIIEEZZ#T & bE ok ieFmt L,

10) = ) () xd(s,)
s=1

OB, T LN R O IEAZ1T - 7= (Thorson and Kristensen 2016) . VAST O /L
15 1&% O FEMIZ DUy TiX, Thorson (2019) <> GitHub (https://github.com/James-Thorson-
NOAA/VAST) BRI\, RMETIIEAED I(y)% 2004~2024 FEOFLEIETER L T
ksl LA iE 2 Sl s iR & Lz,

EPREREEIL, / I TV EERE L L0 EBRBRARBEOMEm Z R L (2K 9-
1), 2004~2021 FITONTIZ/ I TR TEELLZIE ) m < R o 72ns, 2022~
2024 FIFERAL L7213 9 MESHER L2, QQ 7'm y b & PREOKEDERNS ., T
NOREPRENTHDHEEZOND (WK 9-2), VAST THEE SN KD RFTE 5y
iz AR R 9-3 1T, HARHEVE Sk D UM B I3k I 20 U C ik m <. ZBE L
TREING ChH D Z LRSIz, Fo, 2023 FLIE, JUNIR MO IREEE 3 & < 72> T
HTEDBRINT,

(2) BRI O TR E X #8 CPUE

AR BEE A E MO 1 Y720 O~ A U kR (3R] CPUE) OEHE(LE1T
Slc, MHL7eT —&I1%, 2007 FLIE, BARRICE T 2 AR E MM ARSI L 1 #
T O L HEERX, N TV v A U VR EDRERN G S, CPUE IX
1470 O~ U R (kgifd) ZHWZ, BREZERE LTEELZ 50 m FEKET
— Z 2D TIE FRA-ROMSI O FFEHTIE 2 JHV 2 (2025/06/11 0 i — K),

CPUE OFEHE(LIZIL delta-lognormal 154 HW e, Tk, Aife e b2 T4 %€
TNERWE IR D5E ORI CPUE (B % TRl 257 10 Z 2% jil 2 \ZfgHT
LFRETHD, AIRMEROMBITICIIERZES I ZHSMA 2 IRE LIz —RILHEEET v

(GLM) % . Fifi CPUE OfMTIITREZE A IE R A0 A2 0E LIz —fRALBIRIR G T T L
(GLMM) % H\\ 7=,

CPUE % THIT HaliHA % E LT, 4 (W7 I3V I8 - i 1~7H & 8~12 HD
THIM. BT YU BVER) i (BT ) h AR - HBERX O 50 m FEEKIE (1)
BNV T T Y ANERD AR L IO R BEAEH 2 o AR & I o2 BAER I,
i CPUE DT TIET —Z O WA GDOENGFIET DO &R L LTI AT,
VIF ZHEE & L CEEMBEIT W L 2R LT, TR TOEKOMHAEDEEEBE L,
AR R EHEAE (AIC) ICESWTETAEZRIRLIZEZA, ENENTANRIINT,
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HifaiesR « “HSAET L
Log L?’Zk ] = a + Year; + Season; + Ship, + Temp50,j;, + Year; X Season;
—Pijk
A CPUE : MEIER 3 MET v
Log[CPUEijk] =y + Year; + Season; + Ship, + Temp50;j, + &;; + ;i

pik (T H RS, CPUEj [Z#3£5] CPUE, a3 X Wy IXEEL. Yeari I% i 4, Season; % j #
fil. Shipk I% k fify, Temp5O0i (% 50 m /KR, YearixSeason; (i 4= & j W DA AAEH, & 1%
LI ORZRENER (T X 588, Op kO i, j H TOEREEZRT,

BINSNTZET NVORYM LR T D720, FRADHAT %2 EVERICHER LTz, I
TV TIE, BREOSEITE L KBICK L TR R bnT, s ERSHETT LTk,
PR OB AT ER AN HEIL L TRV | FEEOSBUIFE EMICK L TR 61
Teo VAU ORBEOAIEITFESKIR, #EN CPUE IZECIZ L > TEL2E R REWN
ZEHERLTEBY, SBROBEELOBETH 5,

FRETADL, TRTOEEOMAE DY Z AW TEHREO R/ F T (LSmean)
ERHE L, ZHEOAMAET VOFR L BERS A OFREFE L D Z L T AERE(L CPUE
DERN Y REEE L, £/, BEEZHF LT — A M7 v 7% GTEIZER 300 [B) (2
XU 95%EHHXM 2RO 7=, FNTOFEMIZ K= A >~ (FRA-SA2025-SC07-202) % £ PR
Y AW AAN

(L CPUE & / X J/L CPUE (FR2ERI| CPUE OAEEHIE) Z iy 5 &, #ET 54
N> ROMEIENIZE D B> 7203, (L CPUE TIX 2015 45 & 2017 4=, 2021 45, 2024
ENRREVEE o7 (WRK9-4), ZNDDOFETEMEBLCEDOWHREENHY | @
WX~ A T ORIV 720 AOKIRE CHIRME S Lz, I L > TR O%)
REBRE LR, CPUE NEL eoT B X bD, —J7, 2011 4 & 2012 4, 2016 4,
2022 FFOIEHE(L CPUE IRV MEZR o 72 (/2B 9-4) . 2D DAFEIL3~5 AIZDAhE L E o
TIREND -T2, EEEIZL YD CPUE MELK o7t EZ BN D, 2024 FFOFEHE(L
CPUE X 2023 FE L D HEIAN L. 2017 FIZRWT _FZHIZE - T2,

(3) AJIEHTE =i CPUE

FNBEOFRIF @O 1 BHY7-0 1 4720 O~ U R (CPUE) 25 Lz,
M L7e7 —21%, 2007 LS, ANBROFEERIKTGT NS 1 B4 1E45720 0T
RTCOBOWREEN LD,
~AUVEIRYBELMHE LT —% % M b CPUE 25 3 % directed CPUE 5%
V7= (Biseau 1998), Z Dl ikid, ~A U iR (~ A U R IRER) 2 E R
ENDIBIC FFEORE~A U RERENZDFEDO~ AU UHRIERED 90%IZET H £ T,
BET X BT 2 HETH D, &= T —4% & v MIEIF D CPUE OFEFHEIT
directed CPUE & FEIEHU, JHWVREEAEZE L7- CPUE ¢ E 2 H 1T\ 5 (Biseau 1998),
2024 O HFAEFE X MEIEEORMERIT, A)IROWBBERED 4% I E o7, ~A4 TV &
LT BEEOEIAIE 025 IR, A U URIEREOFEEI 0.07 LK) o7z, fiH S
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NIZBENR~ AU U AHRBEICEDDEIE1T 031 &N 722, ~ A U U fEROETY
fiE1% 0.80 T - 7=, directed CPUE & / X F/L CPUE(~ A U L ifafliry LT — X 2 &1 CPUE
D) 1, WAL S 2010 4F2> HHIME 23 7 640723, 2021 FELARE T L, 2024
FIFEI L7 (W2 9-5), 4F b L ORI —E L T2y, directed CPUE O 7
NEBEIT/ NS Do Tz,

2024 4£{Z 7 X /L CPUE 238 L7 BT, TR E S IfCE DI & ~ A U o 0 RilEy
HOFTHICENT D B2 bND, —F5 T, directed CPUE 23880 L 7= # B IX, DD~ A1
T DENE L E-T-BREOLME L0 TH S, IR TOE X ERELSDfRE
kD~ A U IFERIIRE TR L NN E2ELDL L, KEOEY— 7 NEE T
% OWENE RIS < CPUE IXE PR E % KB L TUW W ATEEMED @V,

5| A E

Biseau, A. (1998) Definition of a directed fishing effort in a mixed-species trawl fishery, and its
impact on stock assessments. Aquat. Living. Resour., 11, 119-136.

Kristensen, K., A. Nielsen, C. E. Berg, H. Skaug, and B. M. Bell (2016) TMB: automatic
differentiation and Laplace approximation. J. Stat. Softw., 70, 1-21.

Oozeki, Y., A. Takasuka, H. Kubota and M. Barange (2007) Characterizing spawning habitats of
Japanese sardine (Sardinops melanostictus), Japanese anchovy (Engraulis japonicus), and
Pacific round herring (Etrumeus teres) in the northwestern Pacific. Calif. Coop. Ocean. Fish.
Invest. Rep., 48, 191-203.

Thorson, J. T. and K. Kristensen (2016) Implementing a generic method for bias correction in
statistical models using random effects, with spatial and population dynamics examples. Fish.
Res., 175, 66-74.

Thorson, J. T. (2017) Three problems with the conventional delta-model for biomass sampling data,
and a computationally efficient alternative. Can. J. Fish. Aquat. Sci., 75, 1369-1382.

Thorson, J. T. and L. A. K. Barnett (2017) Comparing estimates of abundance trends and distribution
shifts using single- multispecies models of fishes and biogenic habitat. ICES J. Mar. Sci., 74,
1311-1321.

Thorson, J. T. (2019) Guidance for decisions using the Vector Autoregressive Spatio-Temporal
(VAST) package in stock, ecosystem, habitat and climate assessments. Fish. Res., 210, 143-
161.

Uehara, S. and T. Mitani (2009) Effect of temperature on the development of eggs and the daily
pattern of spawning of round herring Etrumeus teres. Fish. Sci., 75, 159-165.

R ER « BEELT - s - RIS (2023) S0 4 (2022) FE DIV A AU xR
iR RE D B, FRA-SA2022-AC-22.

PR (1983) JREGE. AKEEEIROMENT & 3Fl. AU, EEEEAR. FOT, 9-
29pp.

VST 7 - ZH A - PR - FHEISERE - FoolE— - R TIEZ (2021) A0 3(2021)
FEE DV AA D VRFERBEO G PR, FRA-SA2021-RC02-1.
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2004
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"|—e— Standardized
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relative CPUE
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HMREM 10 BREBNEROFEH

A 8 P A ()
S

1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
07% 11.1 2.2 0.8 7.9 1.6 0.2 0.2 1.1 1.2 43
1% 2.1 0.6 0.7 0.4 0.4 0.1 0.3 0.1 0.4 0.5
25% 2.4 0.5 0.3 0.2 0.1 0.1 0.2 0.2 0.0 0.1
37% 0.9 0.7 0.1 0.1 0.1 0.0 0.1 0.1 0.0 0.0
47% (47 LA 1) 0.5 0.5 0.1 0.0 0.0 0.0 0.1 0.0 0.1 0.1
SiRLL b
2 17.0 4.4 2.0 8.6 2.3 0.5 0.8 1.7 1.7 4.9
AR i N B (T h)
A 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
07% 1.2 0.5 0.2 0.5 0.3 0.1 0.1 0.3 0.4 0.2
1% 1.3 0.4 0.4 0.2 0.2 0.1 0.2 0.1 0.2 0.2
25% 1.9 0.4 0.2 0.1 0.1 0.1 0.1 0.2 0.0 0.1
355 0.8 0.8 0.2 0.1 0.1 0.0 0.1 0.1 0.0 0.0
4% (4L 1) 0.7 0.6 0.1 0.1 0.0 0.0 0.1 0.1 0.1 0.1
Sl b
2t 5.8 2.6 1.1 1.0 0.7 0.3 0.6 0.8 0.8 0.6
Al I TR AR A
HE 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
07 1.91 0.77 0.27 1.33 0.24 0.09 0.23 0.32 0.18 0.28
1% 1.01 0.63 0.76 0.24 0.21 0.03 0.20 0.30 0.21 0.12
25 1.13 0.86 0.81 0.56 0.15 0.11 0.07 0.25 0.19 0.08
37% 0.97 2.21 1.06 0.83 0.87 0.04 0.22 0.09 0.06 0.05
47% (47 LA 1) 0.97 2.21 1.06 0.83 0.87 0.04 0.22 0.09 0.06 0.05
S A b
%SPR 2.7 11.3 17.6 10.2 35.8 77.5 50.5 41.8 55.2 58.3
F/Fmsy 5.28 3.79 2.62 3.08 1.26 0.27 0.75 0.99 0.67 0.61
A BB IR AR ((E)2)
4 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
07 15.9 4.9 4.4 13.1 9.3 3.1 1.2 5.1 8.8 21.2
1% 4.0 1.6 1.5 2.2 2.3 4.9 1.9 0.6 2.5 4.9
25% 4.4 1.0 0.6 0.5 1.2 1.3 3.2 1.0 0.3 1.4
35% 1.7 1.0 0.3 0.2 0.2 0.7 0.7 2.0 0.5 0.2
47% (47 LA ) 1.1 0.7 0.1 0.1 0.1 0.1 0.5 0.7 1.6 1.4
Sih b
2t 27.1 9.1 6.8 16.0 13.0 10.0 7.5 9.5 13.8 29.0
AR PR (JTh)
iE 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
07% 1.7 1.0 1.3 0.9 1.5 0.9 0.4 1.5 3.1 0.9
1% 2.4 0.9 0.9 1.3 1.2 2.9 1.1 0.3 1.3 2.4
25% 3.4 0.8 0.4 0.4 1.0 1.0 2.6 0.9 0.2 0.9
3% 1.7 1.1 0.3 0.2 0.2 0.7 0.8 2.0 0.7 0.2
475 (45500 ) 1.4 0.9 0.2 0.1 0.1 0.1 0.6 0.9 2.3 2.1
SigLh b
2t 10.5 4.7 3.0 2.8 4.0 5.6 5.6 5.6 7.6 6.5
A BB B (T h)
A 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
07% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17% 0.6 0.2 0.2 0.3 0.3 0.7 0.3 0.1 0.3 0.6
25% 3.4 0.8 0.4 0.4 1.0 1.0 2.6 0.9 0.2 0.9
35% 1.7 1.1 0.3 0.2 0.2 0.7 0.8 2.0 0.7 0.2
47% (47 LA 1) 1.4 0.9 0.2 0.1 0.1 0.1 0.6 0.9 23 2.1
Sl b
2t 7.0 3.0 1.1 1.0 1.5 2.5 43 3.8 3.5 3.8
AR RIS E (o)
HE 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969
07% 10 21 29 7 17 30 38 29 35 4
1% 61 60 57 57 53 61 60 52 52 49
25% 77 84 79 80 81 80 83 85 73 66
3% 100 111 105 104 104 98 106 99 119 110
47% (47 LA 1) 127 122 124 120 127 119 130 132 142 154

SiLh b
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HEEM10 (HEE)

A 8% P A ()
S

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
0% 1.7 1.4 45 19.1 29.3 17.6 57.1 60.8 12.2 171.2
1% 0.0 0.0 0.2 1.3 1.0 2.8 6.4 9.8 14.3 9.5
25% 0.0 0.0 0.4 0.7 0.8 2.0 7.3 12.0 19.4 16.9
3% 0.0 0.0 0.1 0.1 0.7 1.3 5.8 9.5 9.5 12.8
45% (AR5 LA R) 0.0 0.0 0.1 0.4 0.2 1.0 3.4 5.9 3.9 5.8
SiRLh b
2t 1.7 1.5 5.3 21.5 32.0 24.8 80.0 97.9 59.4 216.2
AE R B (T b))
A 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
07 0.2 0.3 0.7 2.8 6.5 3.8 10.9 10.7 2.4 29.7
15 0.0 0.0 0.1 0.7 0.5 1.6 3.8 5.2 10.1 5.4
25 0.0 0.0 0.3 0.5 0.7 1.6 6.0 9.8 16.1 14.3
35 0.0 0.0 0.2 0.1 0.7 1.3 5.9 9.7 13.3 15.1
47% (4% LA ) 0.0 0.0 0.1 0.6 0.3 1.3 4.4 7.3 6.7 8.2
Sl b
2t 0.3 0.4 1.4 4.7 8.7 9.6 30.9 42.9 48.7 7.7
AR B AR
E 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
0% 0.40 0.05 0.13 0.28 0.33 0.16 0.37 0.35 0.05 0.63
5% 0.00 0.02 0.01 0.06 0.03 0.06 0.10 0.12 0.16 0.06
27% 0.02 0.01 0.28 0.05 0.06 0.08 0.25 0.34 0.48 0.36
3% 0.02 0.01 0.04 0.12 0.08 0.15 0.47 0.83 0.67 0.94
4%% (4rs A k) 0.02 0.01 0.04 0.12 0.08 0.15 0.47 0.83 0.67 0.94
Sig A b
%SPR 63.7 91.6 67.3 57.1 60.0 61.9 31.3 255 30.0 19.2
F/Fmsy 0.51 0.10 0.43 0.62 0.57 0.50 1.41 1.85 1.55 2.33
Al BB IR A ((E)2)
fE 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
0% 6.1 38.7 46.5 93.9 128.8 145.2 225.7 251.8 306.3 4458
155 10.7 2.7 24.8 27.5 47.4 62.4 82.9 104.5 119.0 195.3
27 2.9 7.2 1.8 16.4 17.4 30.9 39.5 50.4 62.1 68.0
35 0.8 1.9 4.8 0.9 10.5 11.0 19.1 20.5 24.0 25.7
4%% (4rs oA R) 1.0 1.2 2.1 4.4 3.1 8.4 11.1 12.7 9.7 11.6
Sk Ll b
2t 21.5 51.7 79.9 143.2 207.2 257.9 378.3 440.0 521.1 746.4
AE R PR (T b))
e 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
0% 0.7 7.6 73 13.6 28.7 30.9 43.3 443 60.7 77.3
175% 6.6 1.6 15.0 16.0 23.8 36.0 49.1 56.0 84.0 111.1
25% 2.3 5.9 1.4 12.2 14.6 24.7 32.4 41.4 51.6 57.7
35 0.8 2.0 4.9 0.9 10.6 11.2 19.3 21.1 33.5 30.2
4% (4r5 LA R) 1.5 1.6 2.7 6.3 3.9 11.1 14.3 15.9 16.8 16.4
SpRLL b
2t 11.9 18.7 31.3 49.0 1.5 113.9 158.3 178.7 246.6 292.7
AEdnBIE AR (T )
A 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
0% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1% 1.7 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
27% 23 5.9 1.4 12.2 14.6 24.7 16.2 20.7 25.8 28.8
35 0.8 2.0 4.9 0.9 10.6 11.2 19.3 21.1 33.5 30.2
475 (47 LA 1) 1.5 1.6 2.7 6.3 3.9 11.1 14.3 15.9 16.8 16.4
Sig Ll b
&t 6.2 9.9 9.0 19.4 29.1 47.0 49.8 57.7 76.1 75.4
ARl B TR (0)
4 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979
05 12 20 16 14 22 21 19 18 20 17
15 62 58 60 58 50 58 59 54 71 57
27% 78 82 80 74 84 80 82 82 83 85
3% 99 104 102 102 101 101 101 103 140 117
4%% (4rs LA 1) 152 137 132 142 123 132 129 125 173 142

SELh b
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HEEM10 (HEE)

A 8 P A ()
S

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
055 120.8 43.9 98.9 31.4 26.7 20.0 40.8 32.5 11.6 50.0
1% 33.3 80.2 19.6 7.2 75.4 81.4 62.6 19.6 39.1 3.7
255 29.2 18.6 92.9 433 18.9 26.7 92.7 107.0 111.2 54.2
355 10.2 23.6 12.1 82.0 80.9 33.2 39.9 36.7 49.4 72.1
47% (47 LA 1) 3.1 6.8 8.2 10.1 29.1 32.1 26.5 42.8 29.5 44.6
SiRLh b
2t 196.6 173.1 231.7 174.0 230.9 193.4 262.4 238.6 240.9 224.7
AE R B (T b))
A 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
07% 18.2 5.7 12.9 4.6 4.5 3.6 7.5 4.8 2.4 5.7
1% 19.3 34.1 5.0 2.6 27.6 41.2 23.2 7.2 17.4 2.0
25% 22.5 11.2 52.1 29.2 13.0 17.4 49.0 66.7 69.4 36.0
355 11.1 19.9 9.2 54.4 57.3 26.8 38.5 26.0 38.4 53.9
475% (47 Ll 1) 4.0 8.2 7.7 10.7 25.4 30.2 30.5 36.6 33.0 40.3
Sl b
2t 75.1 79.1 86.9 101.7 127.8 119.1 148.6 141.2 160.6 137.9
A i R TR AR A
E 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
07 0.13 0.06 0.23 0.05 0.04 0.02 0.04 0.04 0.03 0.20
175% 0.30 0.14 0.04 0.03 0.20 0.21 0.10 0.03 0.07 0.02
25% 0.34 0.34 0.31 0.14 0.12 0.12 0.52 0.32 0.29 0.17
35% 0.50 0.68 0.50 0.65 0.56 0.40 0.35 0.51 0.30 0.39
47% (47 LA 1) 0.50 0.68 0.50 0.65 0.56 0.40 0.35 0.51 0.47 0.64
Sk A b 0.64
%SPR 30.4 32.7 36.0 43.9 4.5 46.4 37.1 44.7 45.1 41.2
F/Fmsy 1.46 1.42 1.22 0.90 0.96 0.84 1.16 0.87 0.87 1.01
R B R R (E)2)
fE 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
07 1,242.6 970.7 595.9 796.1 802.8  1,200.6  1,289.1  1,059.5 434.0 332.9
17% 158.7 734.1 614.7 318.5 508.0 516.3 788.4 830.7 683.6 281.4
25% 123.1 79.1 426.4 396.0 207.6 278.8 279.4 477.2 540.8 426.2
35% 31.8 58.6 37.9 209.8 230.0 123.7 165.0 111.5 232.3 271.4
47% (47 LA 1) 9.8 16.9 25.7 25.9 82.6 119.5 109.6 129.8 96.6 115.2
Sk Ll b
2t 1,566.0  1,859.5  1,700.6  1,746.4  1,831.0 22389 2631.6 2608.6 19873  1427.1
AE R PR (T b))
4E 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
055 187.6 125.4 77.6 117.9 134.4 213.2 236.9 155.2 90.8 37.9
1% 92.1 312.2 155.7 115.7 186.0 261.3 291.9 307.0 304.4 147.9
25% 94.8 48.0 239.2 267.1 142.3 181.4 147.8 297.3 337.2 282.8
3% 345 49.3 28.8 139.3 163.0 99.9 159.3 78.9 180.3 203.0
47% (47 LA 1) 12.5 20.4 24.2 27.5 72.2 112.4 126.1 111.0 108.2 104.1
Skl E 43
2t 421.5 555.3 525.5 667.5 697.9 868.2 962.0 949.4  1,020.9 819.1
AEdnBIE AR (T )
A 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
07% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
25% 47.4 24.0 119.6 133.6 71.1 90.7 73.9 148.7 168.6 141.4
355 34.5 49.3 28.8 139.3 163.0 99.9 159.3 78.9 180.3 203.0
475 (47 LA 1) 12.5 20.4 24.2 27.5 72.2 112.4 126.1 111.0 108.2 104.1
Sig Ll b 43
&t 94.4 93.7 172.5 300.4 306.4 302.9 359.3 338.5 457.1 491.9
E RIS IR E (o)
4 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
07 15 13 13 15 17 18 18 15 21 11
17% 58 43 25 36 37 51 37 37 45 53
25% 77 61 56 67 69 65 53 62 62 66
35% 109 84 76 66 71 81 97 71 78 75
47% (47 LA 1) 128 120 94 106 87 94 115 86 112 90

Sig Ll b 107
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HEEM10 (HEE)

A i1 A R A ()
Ga

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
03 83.0 28.1 232 51.3 72.9 68.3 25.0 3.7 0.1 5.0
1% 9.0 9.0 7.2 15.9 21.3 15.6 5.1 1.2 2.3 L5
205% 18.5 26.3 14.0 10.5 17.2 7.9 5.4 0.6 0.9 1.2
3% 60.1 22.1 22.5 17.3 14.3 3.1 3.0 0.3 0.2 0.7
4555 (42500 1) 50.2 49.8 24.2 12.6 10.5 1.6 0.7 0.0 0.1 0.0
SEELL L 22.5 26.4 23.3 22.8 3.6 3.1 0.3 0.0 0.0
=t 243.3 161.8 114.6 130.4 139.8 99.6 39.4 5.9 3.6 8.5
Elin g B (JTh)
I 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0% 11.4 6.8 46 75 11.8 9.5 3.9 1.1 0.0 1.5
155 55 5.6 4.9 11.0 13.7 9.9 3.1 0.7 1.3 0.9
2% 14.0 2.1 13.3 11.0 15.3 7.1 4.4 0.5 0.8 1.0
3% 50.1 19.9 23.2 19.9 16.3 33 3.0 0.3 0.2 0.7
I ACA ) 45.4 46.2 24.8 14.1 13.3 2.0 0.8 0.0 0.1 0.1
SEELLE 24.1 27.4 26.7 28.1 5.4 4.7 0.4 0.0 0.1
3f 150.5 128.1 97.5 91.7 75.8 36.6 15.6 2.6 2.5 4.1
A fin 1 I LR A
IE 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0R% 0.39 0.27 0.27 0.62 1.09 2.08 1.51 0.46 0.04 2.52
1% 0.06 0.08 0.13 0.38 0.76 1.00 1.50 0.29 0.76 1.62
2% 0.13 0.33 0.22 0.35 1.32 0.99 2.16 0.94 0.46 2.01
3% 0.36 0.28 0.69 0.59 1.86 1.35 3.16 1.00 1.48 1.30
435% (45520 1) 0.69 0.78 0.77 1.77 1.33 2.46 2.98 0.37 1.48 1.30
SERDLE 0.69 0.78 0.77 1.77 1.33 2.46 2.98 0.37 1.48
%SPR 38.6 40.3 38.2 19.5 6.7 23 2.7 20.3 23.9 1.0
F/Fmsy 1.11 1.05 1.14 2.29 4.61 6.31 7.89 2.21 2.21 7.51
At B R (B2
I 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0% 312.3 144.7 121.2 135.7 134.0 95.2 39.1 12.4 3.6 6.7
15% 182.2 141.4 74.0 62.2 49.0 30.1 7.9 5.8 5.2 2.3
25% 185.6 114.7 87.4 43.7 28.7 15.4 7.4 1.2 2.9 1.6
3% 241.3 109.2 55.3 47.1 20.7 5.1 3.8 0.6 0.3 1.2
455% (43500 1) 122.9 112.5 55.1 18.6 17.4 2.2 0.9 0.1 0.1 0.1
SERLL L 55.1 59.8 53.1 33.6 6.0 42 0.4 0.0 0.1
f 1,099.3 682.4 446.1 340.9 255.7 152.2 59.6 20.1 12.3 119
AR PR (JTh)
B 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0% 43.0 35.0 242 19.9 21.6 13.3 6.1 3.6 1.3 1.9
155 112.4 88.0 50.1 0.8 315 19.1 4.9 3.4 3.0 1.4
2055 140.1 96.0 82.8 46.0 25.6 13.9 6.1 1.0 2.6 1.4
3% 201.0 98.4 56.9 54.3 23.6 5.5 3.8 0.6 0.3 1.2
4% (4250 1) 111.1 104.5 56.4 20.8 22.1 2.7 1.1 0.1 0.2 0.1
SERLLE 58.9 62.0 60.7 41.4 8.9 6.3 0.5 0.1 0.1
2t 666.6 484.0 331.1 225.2 133.4 60.7 22.4 3.8 7.6 6.0
FElnpEA R (T h)
I 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1% 0.0 0.0 0.0 0.0 7.9 4.8 1.2 0.9 0.8 0.3
2% 140.1 96.0 82.8 46.0 25.6 13.9 6.1 1.0 2.6 1.4
3% 201.0 98.4 56.9 54.3 23.6 5.5 3.8 0.6 0.3 1.2
455% (43500 1) 111.1 104.5 56.4 20.8 22.1 2.7 1.1 0.1 0.2 0.1
gLl 58.9 62.0 60.7 41.4 8.9 6.3 0.5 0.1 0.1
f 511.1 361.0 256.8 162.5 88.1 33.1 12.6 2.7 4.0 3.1
AR E (g)
S 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
0% 14 24 20 15 16 14 15 29 37 29
155 62 62 68 69 64 63 62 59 58 58
205 75 84 95 105 89 90 82 85 90 86
3% 83 90 103 115 114 107 98 101 104 101
4% (48500 1) 90 93 102 112 127 124 119 128 120 120

SEELA L 107 104 114 123 149 151 140 148 132
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HEEM10 (HEE)

A i A R A ()
Ga

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 1.9 0.0 0.1 0.0 0.4 0.8 0.3 1.4 0.9 2.8
17% 0.2 0.0 0.1 0.0 0.1 0.1 0.3 0.6 0.5 0.4
25% 0.2 0.0 0.1 0.1 0.1 0.0 0.1 0.6 0.2 0.0
35% 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
47% (47 LA 1) 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sig Ll b

2t 2.6 0.1 0.3 0.2 0.7 0.9 0.7 2.7 1.7 3.3
A fi A B (7 h)

4E 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
05 0.1 0.0 0.0 0.0 0.1 0.2 0.1 0.4 0.2 0.5
1% 0.1 0.0 0.1 0.0 0.1 0.1 0.1 0.3 0.3 0.2
25% 0.2 0.0 0.1 0.0 0.0 0.0 0.1 0.5 0.1 0.0
3% 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0
47% (47 LA 1) 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.0
SpRLL b

3t 0.8 0.1 0.1 0.1 0.2 0.3 0.3 1.4 0.8 0.8
AP R AR H

A 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 1.73 0.09 0.29 0.09 0.28 0.24 0.14 0.25 0.12 0.44
15% 1.35 0.15 0.48 0.31 0.55 0.11 0.16 0.59 0.17 0.09
25% 1.67 0.59 0.66 0.78 1.12 0.28 0.15 0.85 0.38 0.02
35% 2.17 1.50 0.15 0.40 1.34 1.23 0.84 0.42 0.35 0.09
47% (47 Ll 1) 2.17 1.50 0.15 0.40 1.34 1.23 0.84 0.42 0.35 0.09
Sl b

%SPR 3.5 37.0 29.2 37.8 19.8 37.5 44.9 25.1 47.4 52.1
F/Fmsy 6.11 1.30 1.48 1.16 2.69 1.22 0.85 1.81 0.80 0.73
AR BB IR AR ((E)2)

4 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 2.8 0.6 0.4 0.5 2.2 43 2.7 7.6 9.8 9.5
175% 0.4 0.3 0.3 0.2 0.3 1.1 2.3 1.6 4.0 5.8
25% 0.3 0.1 0.2 0.1 0.1 0.1 0.7 1.3 0.6 22
35% 0.1 0.0 0.0 0.1 0.0 0.0 0.1 0.4 0.4 0.3
47% (47 LA ) 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.3
Si A b

2t 3.9 1.0 1.0 1.0 2.7 5.6 5.7 10.9 14.9 18.1
AERRRIE PR E (b))

A 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 0.2 0.1 0.1 0.1 0.3 1.0 0.9 2.3 1.8 1.9
17% 0.2 0.2 0.2 0.1 0.1 0.6 1.2 0.9 2.5 2.7
25% 0.3 0.0 0.1 0.1 0.1 0.1 0.5 1.1 0.5 2.1
35 0.2 0.0 0.0 0.1 0.0 0.0 0.1 0.4 0.4 0.3
47% (47% LA 1) 0.3 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.4
Sig Ll b

2t 1.1 0.5 0.5 0.4 0.6 1.8 2.7 4.8 5.6 7.3
AR R (DT )

4 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
15 0.1 0.1 0.1 0.1 0.1 0.3 0.6 0.5 1.3 1.3
25% 0.3 0.0 0.1 0.1 0.1 0.1 0.5 1.1 0.5 2.1
35% 0.2 0.0 0.0 0.1 0.0 0.0 0.1 0.4 0.4 0.3
4% (47 LA ) 0.3 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.2 0.4
Sl b

2t 0.9 0.2 0.3 0.3 0.3 0.5 1.2 2.0 2.5 4.1
AERNRI R AR E (0)

iE 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
055 6 25 29 22 14 24 33 30 19 20
1% 64 56 59 58 45 58 51 58 64 46
25% 93 77 69 78 80 78 82 84 89 94
3% 110 110 89 100 101 104 100 108 115 115
455 (4550 ) 127 129 160 120 135 127 120 136 136 144

SiRLL b
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HEEM10 (HEE)

AP 6 e A (fF2)

A 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07% 0.5 2.2 2.5 11.6 1.0 9.0 10.3 8.7 4.6 0.2
1% 0.2 6.9 1.8 2.3 0.8 22 2.8 2.6 1.9 1.0
25% 0.2 0.4 1.8 2.9 0.2 1.8 22 2.1 2.4 0.3
355 0.1 0.1 0.2 2.2 0.1 1.5 1.0 1.2 22 0.4
4% 4k L 1) 0.0 0.0 0.3 0.7 0.1 1.6 1.0 0.3 1.0 0.2
Skl b

3 1.1 9.7 6.7 19.6 2.1 16.2 17.2 14.9 12.2 2.1
AERRIRAE & (D7)

4 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
0% 0.1 0.4 0.6 2.3 0.3 1.4 1.5 1.6 0.8 0.0
1% 0.1 3.4 1.1 1.2 0.3 1.0 1.2 1.1 0.9 0.5
25 0.2 0.3 1.4 2.2 0.1 1.3 1.5 1.4 2.0 0.3
37% 0.1 0.1 0.3 2.1 0.1 1.3 0.8 1.1 2.2 0.4
47% (47 LA 1) 0.0 0.1 0.4 0.8 0.1 1.9 1.1 0.3 1.2 0.2
SiRLh b

2 0.6 4.4 3.8 8.5 0.9 7.0 6.2 5.4 7.1 1.4
AP R R AR S

A 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07% 0.02 0.13 0.18 0.76 0.06 0.41 0.61 0.50 0.29 0.01
17% 0.06 0.42 0.19 0.32 0.12 0.22 0.27 0.37 0.23 0.11
25% 0.09 0.21 0.23 0.64 0.05 0.60 0.44 0.41 1.01 0.07
355 0.09 0.06 0.23 0.62 0.05 0.88 1.01 0.62 1.73 0.52
47% (47 Ll 1) 0.09 0.06 0.23 0.62 0.05 0.88 1.01 0.62 1.73 0.52
Skl b

%SPR 79.5 49.8 49.9 18.8 77.1 27.1 19.8 23.1 23.3 56.2
F/Fmsy 0.20 0.78 0.76 2.20 0.27 1.77 2.30 1.89 2.46 0.48
E R B R (E)2)

4 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07 37.4 22.6 18.1 26.6 21.8 32.6 27.7 27.1 22.5 29.3
1% 4.1 24.6 13.3 10.1 8.3 13.8 14.5 10.1 11.0 11.3
25% 3.5 2.6 10.8 7.4 4.9 5.0 7.5 7.4 4.7 5.9
35% 1.5 2.2 1.4 5.8 2.6 3.1 1.8 3.2 3.3 1.1
47% (47 LA ) 0.3 1.1 2.1 1.9 2.7 3.4 1.8 0.9 1.5 0.6
Si A b

2t 46.8 53.1 45.7 51.8 40.4 57.9 53.3 48.8 43.0 48.1
AR PR (JTh)

A 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07% 8.3 45 4.1 5.3 5.8 4.9 4.1 4.9 3.9 6.2
17% 2.6 12.1 8.0 5.1 3.7 6.4 6.2 42 5.2 5.5
25% 2.9 2.1 8.4 5.7 3.3 3.6 5.3 5.0 3.8 4.4
35 1.4 2.1 1.5 5.5 2.3 2.8 1.6 2.8 3.2 1.2
455 (4ms L) 1) 0.4 1.5 2.7 2.1 3.0 4.0 22 0.9 1.8 0.7
Sig L b

s 15.6 22.3 24.7 23.7 18.1 21.7 19.4 17.8 17.9 18.1
AR R (T )

4 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17% 1.3 6.1 4.0 2.6 1.8 3.2 1.6 1.0 1.3 1.4
25% 2.9 2.1 8.4 5.7 3.3 3.6 5.3 5.0 3.8 4.4
35% 1.4 2.1 1.5 5.5 23 2.8 1.6 2.8 3.2 1.2
47% (47 LA 1) 0.4 1.5 2.7 2.1 3.0 4.0 2.2 0.9 1.8 0.7
Si A b

3t 6.0 11.8 16.6 15.9 10.5 13.6 10.6 9.7 10.1 7.7
AERRR AR E (0)

A 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07% 22 20 23 20 27 15 15 18 17 21
1% 62 49 60 51 44 46 43 41 47 49
25% 81 82 77 77 67 73 71 68 80 76
3% 99 96 108 95 89 90 87 86 99 105
455 (4L 1) 130 134 128 114 109 116 120 101 123 127

SigLh b
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HEEM10 (HEE)

AR R A ()R

4 2020 2021 2022 2023 2024
07 6.2 4.0 7.4 16.4 15.1
15% 1.7 2.6 3.0 1.3 4.1
25% 3.2 3.3 4.1 5.1 5.7
35% 2.3 0.7 2.1 45 5.8
45% (4% 2L 1) 0.4 0.2 0.4 0.8 1.1
Skl b

2t 13.8 10.8 16.9 28.1 31.8
AE R I (b))

4 2020 2021 2022 2023 2024
07% 1.4 0.8 0.9 2.5 2.6
15% 0.8 1.3 1.2 0.6 1.9
25% 2.3 2.4 2.7 3.5 3.7
3% 2.3 0.7 1.8 3.9 5.0
45% (4m% 2L 1) 0.6 0.3 0.5 1.0 1.1
Skl b

#t 7.3 5.5 7.1 11.5 14.4
AR AR AR AL

i 2020 2021 2022 2023 2024
07% 0.13 0.05 0.08 0.09 0.06
15% 0.11 0.09 0.06 0.02 0.04
25% 0.86 0.42 0.26 0.16 0.16
3% 1.53 0.58 0.68 0.68 0.36
45% (4m% 2L 1) 1.53 0.58 0.68 0.68 0.36
Sk LA b

%SPR 29.5 43.9 45.6 49.4 59.7
F/Fmsy 1.93 0.90 0.82 0.67 0.44
AERIE PR ()

4 2020 2021 2022 2023 2024
07% 60.4 102.4 118.3 226.4 307.7
15% 19.5 35.5 65.4 73.3 138.4
25% 6.7 11.7 21.6 41.4 48.1
3% 3.7 1.9 5.1 11.1 23.5
45% (4% 2L 1) 0.7 0.6 1.0 2.1 4.5
Skl b

it 91.0 152.1 211.4 354.3 522.2
AE R PR (T )

A 2020 2021 2022 2023 2024
07% 13.2 20.7 13.9 34.9 52.4
15% 8.6 18.0 27.4 30.6 66.3
25% 4.9 8.4 14.5 28.6 31.4
35% 3.6 1.9 4.4 9.7 20.3
45% (4m% 2L 1) 0.9 0.8 1.2 25 4.6
Skl b

it 31.2 49.9 61.4 106.3 175.1
AERRIB A (T b))

4 2020 2021 2022 2023 2024
07% 0.0 0.0 0.0 0.0 0.0
15% 2.2 4.5 6.8 7.7 16.6
27% 4.9 8.4 14.5 28.6 31.4
3% 3.6 1.9 4.4 9.7 20.3
475% (4% 2L 1) 0.9 0.8 1.2 2.5 4.6
Skl b

#t 11.5 15.7 26.9 48.4 72.9
AR IR ()

i 2020 2021 2022 2023 2024
07 22 20 12 15 17
1% 44 51 42 42 48
25% 72 72 67 69 65
3% 98 102 87 87 86
45% (4m% L 1) 129 133 122 120 103

Sk LA b
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HEEM 1T AIREEAEEFORERORZE

(1) FHEZEY & KRR

1) A DR

ASREEIT AT 2 (2020) 4F 3 A AFFTHEI % CEBFLEREME N A E Shviz, &F1 2 (2020)
7 AEFREHEIT BT 2 MRS T o 7o S A, I ER QIR O3 B o i)
AR DA 7 EOBMGHE NSRBI RO STz, 0%, B COME ER%
S0 2 4 9 HEIREER G EHCBE T 2 ata CEEEEMEAFE S, A3 (2021) 4
1 A6 MSY IS BE B Siv7c, BIRE B, BRI O BE 9~ 5 S DV T
BE -1 I DT,

2) EPEHIEARG BT 53T A —X

A2 (2020) 4F 9 AR S iz TEFREHE S EHIBT 2 METa ) TR #ED S Tk
FEBUR S ) 2R CEBREBILAR TN ED b, [0 B S E LT 109.3 77
ko BRAVEBRELVE(E LT 46.5 7 F o, ZREKIEIL 6.6 T h o ThoTo, Fo. dHEEREB
ﬁ\mm~mmﬁiﬁ@%’;%foskb2m¢$uhiﬁﬁiﬂ@ﬁﬁﬂﬁﬁﬁui
W25 DA TR B=0.75 & T 5%, BlA RN RIE BILE 2 T E > 72356 1213 4E
MOKHEE CEMRAICIREE 2 T 5 & LT,

3) HiEIE PREEE ORI O R & 22 ok

A2 (2020) 4 3 AAFFERERE S T8 SRR T HINNE 2019 45 0 B R ATAMh RS B 1
DSWTHEH S22, 2019 FIFREEN S LB L | ERESHARIT 2021 4
F ORI Sm COTHIZ FlEl- THERE L2 (2K 11-1) o L2rL, 2020 F0 D&
TN B DM T2 7o D B P OB S I IME 7 27k L, 2023 4RI IX R AV BE AL HEAE 2 1994
FELSRIZ U O T EE > 72, VTAEITHE S CTOEINECHRBE RN L, DA DI D 73
el S i,

4) BIRFEAML D28 B A

2020 - E PN T, 2019 FFOEEEN AR L 772, BEFEOGREITETE DT 2

—=27 VPA TR AiEFHIC L VHEE Lz, ZHUE, 2019 FFofEEO 2N,
TEM 2 U EOBMP B EEN TV Z LD BFEEOVE FICE 2 b0 TiEARL,
s L 72 DN~ DRWEN VI o Tl L EBEZ 2L TH D, £, Ta—=71C
W2 EIREARIEE CTh DO KEGT T — 212 L 5 8l $ &8 CPUE Z1E¥E(LT 5 & &
HAZ AR O TR F X MO AR ET — X 2S5V THE I L7z CPUE %8B L 72,2021
IR EBOKRGT T — 22 L0 &7 — 2 250 EBRFEOFRIE X ok
— X2 L, CPUE OAEHE(L AT o 7=, 2022 4RI 1A 51 T A 2 5 H 9 2 Mt X 4y
I LTZ, 2023 FFIZIXBR RO PR E X8 CPUE OEEILET VAERTH L L HIT
W OT NN R N7 2022 FOANBEOFAE X CPUE & F o2 —= 7 bR LT,
2024 1%, JAFIC OTHHHAIE DT —# % B L CTHEMBIEEREROR N E{To 72, £,
A)NROFRIFE S OET — 2 2o T, 22 ST —XICEF L9 2T, il
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DT IR I 2022~2023 FEE2 F o —= T LR LT,
BEOERBWIIRITEDF A HET AT a—= T OWETH-T-T7-H. DWTHOE
BB E S~ ORI TH o T,

5) BB REAG 2 5% AR O fdm
BT A5 A 3 MG IRE BRELAR T EHC BT 2 Mt 3B S 4, FF-m Fds KL OVE B
FOMEEE L O, [FFE T AICHEYERF S S, KPR E kI L D
ERBMLCE 2 L2l x|, FplEREE TS 5 720 OifEEOEH TIEHE
WO T HFlzHoWTHRE LT,

6) BT L Ea2—

IKPERTSE - LB TIE, EIRHEIC RS 2 B EBIME 2 IR T D720, £ ORF:
IR B POV TEMNAIANOHMFICHEMT 287 L a—D 7 nt 2%, A5F 2 (2020)
FEPOEAL TS, ARFFCOWTIE, FM34F9 A 14, 15 H, BXU10 A 5, 8 H
WA 2 FEOEFRFMERICOVWTAHAROEMENLD L E 2 — 2% T,
(https://www.fra.affrc.go.jp/shigen_hyoka/peer review/index.html) , K& T H 7 L B
2 — T, FEIZ ALK 72 EEIBIRIERE O RiEEMEORGT. IR EEEE O YL 08
LWRIRE D BHSE 70 MRS ST,

(2) BEEERFBOERDOLE

MSY BEIZHWIZ AL 31 (2019) FEEFRFHGFE S, 8 X OVEF12 (2020) F~15F1 6
(2024) FEOEPFHmR R4 bl Lz (R 11-2) . 6 7 FOEPFHIRER A LD
&L 2016~2020 FFOEPREF L OB AROHEEM 2 N HEES Lz 2K 11-1) » 24
X, 2019 FFICIREENS TR L 2 L2k . MEOMAEN B> TR HEIESNTZZDT
HbD, —J, 2022 FLREZ 5 FRio T EZ BB . EROBEN R 5Tz, FERBEBEI,
2020 FLARE BAF AR MADFEN TN D Z & & (gD L, 2021 FLARE I Fmsy & A
STHRBELEZETHS,

EERBIRRINER T MSY FEICH W E & RE7Z2EWIT o7, 0 kf s 1 o
REMNME T 2N RSN R 11-2) , F7-4FEmPIESAE L MSY BEIHN
Tm L RERENT o7 (WX 11-3) , BlfaiE E IMAEORZR T, 2020 FLLFE
OIEDEEME L 0 & RE o728, 90%HPHD LIRIZIZA - TV (2R 11-4) , lF
RARIZONWTIIBEGHITH TH 03, KEERHE TR LD L 5 e K& kR OBRIE
X7 nolc B2 TS,

(3) F&o
1) IR

DRI LV 2017 LU0 G BRI FE 5 o0 B MR A M AME L, & R s
B X ORI & & 0 A BN R & REAURT — 1S SO TR T 5 FIRICE T L
72 TR (ETRD OB AAT 5 & & bIc, BRIV E X #8530 CPUE
G FR R L7z,
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2) HAFERR
BIFRMADR G L CRONT=D DD, KREZRMEIT -T2, 5 FROT—X &Nz
7o BT, HAERRE RIS,
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P4
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1990

HEE (HbhY)
BIEAZ: HS, BiEftiAL2, AICc: 118.92

MEaE (AhY)
BIERAZ: HS, BIBILIEL2, AlCc: 118.92

X 11-4. Blfam EIMAROBR (FAEERR)
PRI L OFREALENT@EE MAS (1960~1975 £33 LT 1988~2017 4F) D, HHB
FOECAENIEMA (1976~1987 4) OFAFERIR & 2 OHEE IS L= Fn
TR R R O Bl & L IMARE R~ T, HAERRRXO ETo st ES
NTWDEAEEBBRICBOWTHERT =20 90%NEEND EHESNIFIHTH D,
BTG CHEE SN Bl EMARZ RS, KPP OBEFIIMAROFER (AF
NAE) ZoRd ARE UENIAEETEIC BT 5 1960~2024 EHfaf L I A B2 77T,
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T 11-1. ASREEEIREEMN 2 BV & < A O

FH ER AT 2 60 < 2 72
NATVKNLER R, AT R BREFLRAE, ~7 VAR NEER I ~ 7% BRI
2020 4 | SREFOB R P A EEE B9 DT SERR B R
3 H (https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html)
FHAEPERISR, B HUL I R ORRE | 1 PR AN Z 2Rk TS SV CRRT
2020 & %1 Eié?ﬁ%@ﬁﬁﬂ:%ﬂ‘é*ﬁ?ﬂ‘%(“\7791(%?133%%%‘-iff%ﬂﬁifﬁ%ﬁ&tﬁ“\w
e L5 RSB R )
(https://www.jfa.maff.go.jp/j/study/kanri/231027_10.html)
2020 4 | BRI 2 AT L T VE RS
8 H (https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html)
2020 £ %2 E%iﬁ%i@ﬁﬁﬂ:&ﬁ”é*ﬁﬁ% (7 VRSB TE « kRS MR R A e O~ A
g T xS R AR
(https://www.jfa.maff.go.jp/j/study/kanri/231027_10.html)
205}? MSY DFES< TAC & PR 46
2021 4 | BRI 3 LS AT L T VE RN
8 H (https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html)
2022 4 | BN 4 RES AT Y T VBRI
8 H (https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html)
2023 4F TS FES AT -~ T USRI R RN
g I (https://www.fra.go.jp/shigen/fisheries_resources/meeting/stock assesment meeting
/2023/2023-12.html)
2024 4 T 6 FE~ AT -~ T USRI R RN
8 (https://www.fra.go.jp/shigen/fisheries_resources/meeting/stock assesment meeting

/2024/sa2024-sc10.html)
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i 1122, FHMIEER oBAE, BlRE, MARK, AR, ERS (%) fEDOL
(F/Fmsy) @ kg
Bl () 2019 2020 2021 2022 2023
MSY FER (2019 23.2 26.3 30.9 38.0 46.5
AF BEREAM)
2020 4 FE R 19.4 24.0 28.6 34.5 42.6
2021 4F BT 14.9 24.6 27.2 35.2 432
2022 - EE AT 8.2 14.3 27.4 41.0 50.3
2023 4 FERAT 8.0 13.0 22.0 38.6 69.0
2024 4 FERAT 7.6 12.1 222 42.7 64.2
HECTh) 2019 2020 2021 2022 2023
MSY 5 iR (2019 42.6 49.0 57.1 69.8 84.4
AP LA
2020 4F LA 32.9 46.3 52.1 63.8 78.0
2021 4 FEEAMh 28.7 433 52.1 65.0 79.2
2022 A FEETAMh 19.8 39.8 54.1 73.7 93.8
2023 4F S A 17.5 35.9 57.8 75.3 123.1
2024 FEFEAM 16.2 37.5 60.1 73.6 132.5
AR (ERE) 2019 2020 2021 2022 2023
MSY FER? (2019 64 73 86 102 121
AP BERTAM)
2020 4 3 54 66 79 94 114
2021 AT 38 69 77 97 114
2022 4FFE R 57 85 75 112 139
2023 4 EEREAT 41 89 138 117 190
2024 - EEFEAT 38 108 123 93 372
e (k) 2019 2020 2021 2022 2023
MSY B (2019 8.2 9.1 8.6 10.5 12.7
AR
2020 4F S A 1.4 9.8 7.7 9.7 11.8
2021 4F B EEAT 1.4 73 7.7 9.7 11.9
2022 4F BT 1.4 73 55 9.7 14.3
2023 47 ST 1.4 73 55 7.1 14.3
2024 F AT 1.4 73 55 7.1 11.6
HEEIE (%) 2019 2020 2021 2022 2023
MSY B ERF (2019 1 1 s s s
A B AT
2020 4F LA 4 21 15 15 15
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2021 AT 5 17 15 15 15
2022 4F B 7 18 10 18 20
2023 4F SR 8 20 10 9 12
2024 AT 9 19 9 10 9
& Dtk (F/Fmsy) 2019 2020 2021 2022 2023
MSY FER (2019 1.02 1.02 0.80 0.80 0.80
AF BEREAM)

2020 - EE AT 0.19 1.20 0.80 0.80 0.80
2021 AT 0.26 0.91 0.82 0.80 0.80
2022 4 FEEAMh 0.44 1.49 0.65 0.72 0.80
2023 4 FERAM 0.46 1.57 0.63 0.56 0.63
2024 4 LR 0.50 1.66 0.69 0.62 0.42

MSY HEEIC W 2021~2023 1% B A BAEIC L 5T 0.80, 2024 1% p=0.75 & L 7%

B OIS T ) ANHES FERTRIRR 27T, SRR T RIRERIT A
DHEE 7 & 2 JREHE R TRT,

HRTRL, ThUs



HEEM 12 2024 FEEIRTE & DLLE

AAEEOGIEFE ClX, ElmpliaERROR N EEZERE L, F-EHEEREZEML
7o BF6 (2024) FLEEPRAAMORE R & T2 &, 2020 FELIEOE R &, BlAas,
FOMAE (2022 F%2R<) B FHEESI:,
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HEREM 13 SERBRHAIANSRENEE

AAEEDIRIC BT A ARRREE I W T, e+ _EFEe L, A, B
T—% EIRFHME T, CPUE FE#E(L, AR HICOWT, TR LA %I e
NI E L CHY D7 (iR 13-1),

(1) 4%H&

R E — REBAROFR — (R RBITR, R EOAEYIERIT, EICH YT & B AN
HOWEY I HIUE L CTE e, REFITEREICE S TRESCHRABGFRmNE(L 5L
MENHIVTEY, 5%ITY 7 ) o 7R 2 IR MBI R O A BRI AR
TOUENRDD, Fio, KFHERED SO RGO, B BRI OBAFD KOO
o,

(2) FIEHMT —

T, BREDOHERICHEOKREDR TABRE SN TEY . RRHMEIZE T T b Elmi
WELL TV D AR B D, WY DRWEMT — ZIVEDIKRHI 2R L, Filimi iR
BoHEREDON ENEEND, £o, EINELSO G BRI B ITEERB RIE SV
TV, 1Q HIEEDFASL/KET B 72 CIEREN LD Y Do %, RIRT —X2E i
OB PARIEZR T IR T —F O R0, WEITKAE L2V E TR E I &) 5 E O MR
DROHITND,

(4) BT

F 2—= 7 VPA [ HAERRIERE RIS GRS T b 5 28 ARS8 R O HE
EHEIC RIS < EENTO B, RATEIFIIET L ORAZR &, EIFFHTD
EEAGIC AT FEO B AR N LETHS,

(5) CPUE fZ#E{tL.

AREPRO FZEARKGITETIT, KBTHIRZR I X0 BERHHI S 2 TN FELL
TEY, BENOHBOLNDIBEHRIIMONTETCND, £, IFRERNRE L7 L
HIS AR 2R & 0 FEREE DB MO E DR RSN TV D, ZHE T,
BWRIR DI ED ERITS U THEEL 21T, EEEZ R L C&E o, AEGEHRNOEY)7Z2
B EREEA N T 5720, S%IIH e TEOEANL RIEZ TRV MDMLERS 5,

(6) AR

BRI O/ N2 EREN DR ONDIERP DR o TV DT, FRAMPAEIC X H1E
WMONEITABRBEENZE T L E2 N5, Ll AfE GO EEdRE LR
M IEE D 5 b OO, FUR TAROERBIFRE & 7257 — X 3o T % it
TPEESVRRAEDH TH D, SHRITMFHETIER ELTRLUTIRO R, BR S 7
BT HERNCEREEIRELGL b EELEIOND,
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(7) BREH~OES

RGP, BREN LWL ST TERBEIRMIC 2505, BIREN D RWGEILIRE
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