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2024 34 26 - - -
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(2016-2021) &iEF Lz, SN CIX, BEIRIEITHIM 2 L TW 2, B hsEd
AR R G L T2 A b E B L (K 3-3) |, BUR o1 X, B 3 4R/ (2020
~2022 ) D F OFHEF (2020-2022) & L7z,

(4) IMAEY7-v s (YPR) . MIAEY7-0 Blfasd (SPR) X OBLROBETE

BIRROREEL EE L CELE2 T 5720, IMAEDH -V #HfaE (SPR) & HHEic,
T DWEIEN T o TG & O EIT o7, M 4-8 [T Z L ICIREN D S T2 L I]GE L
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# 3-1. HHEEOEH BB L MFETF AR, REFFRED TEETOKEG R, HEHEe
FORH LR AL A OffsERE (L) O (T0) 1ZMEFEILAL T b ridim/z

U, 22l IIRERFEITESe L, o) I TREEEN WD L AT, )
A R TR K FL R AT

Forae o msol W B W MR B8 AR RS A j%;g ol s

1976 471 25 233 1,378 98 2,205
1977 374 34 334 1414 575 2,731
1978 455 28 484 1,660 440 3,067
1979 479 27 407 3,155 147 4215
1980 500 34 664 4,155 28 5,381
1981 933 26 717 5,047 49 6,772
1982 950 30 693 7,067 97 8,837
1983 848 24 536 7,007 205 8,620
1984 1,202 54 856 17,844 559 10,515
1985 1418 81 1,342 6,388 695 9,924
1986 1,369 121 1,603 5,697 869 9,659
1987 1,308 26 1,003 5,442 1,232 9,011
1988 1,557 104 1,649 5,898 1,099 10,307
1989 1,146 98 1,512 6,099 1,582 10,437
1990 1,257 30 1,207 5,250 1,179 58 8,981
1991 1,521 225 3,032 5493 853 73 11,198
1992 1,400 109 936 5,068 1,205 64 8,782
1993 1,321 117 937 4,783 1,325 91 8,575
1994 1,348 113 990 4,652 1,206 91 8,400
1995 1,400 99 817 4433 1,442 34 8,224
1996 1,324 127 881 4,448 1,093 35 7,907
1997 936 173 740 3,874 892 24 8 6,646
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# 3-1

(&) FARD B A & mSar g, K

FRA-SA2023-SC08-01

T T OB,
BEAHEDRRE 0 BEI LT o A 4 1 DR (1) OHERs ( T0) IZRALTL |
AT AR TAE) BRI E R L T R RS A D & 2R

A R TR KR AT AT
Forae om0 B B S® MBOL EH AR G jf,f jf%%% iney et
1998 882 215 708 3,724 1,125 37 2 6,694
1999 1,141 285 597 3978 1,336 42 2 134 7,515
2000 1,537 338 658 4,613 1,816 44 3 209 9,218
2001 2252 381 788 3,930 1,707 34 4 230 9,326
2002 1,656 298 455 2916 - 2,011 125 9 142 7,612
2003 1,722 321 512 2,529 6 1,661 47 8 74 6,880
2004 1,604 264 595 2,582 - 1,502 45 11 85 6,688
2005 1,972 439 964 3,283 - 0 915 34 5 113 7,725
2006 2,187 612 658 2,953 - 1 1324 12 3 176 7,927
2007 2291 872 665 3,048 1 1,258 25 21 232 8,423
2008 2,060 832 685 3,104 2 1 1,020 68 16 262 8,050
2009 2,022 968 497 3431 31 0 869 60 9 192 8,079
2010 1,492 720 421 2,548 3 0 1,004 60 0 219 6,468
2011 1,392 788 394 2403 15 0 721 61 2 204 5,979
2012 1410 734 281 2217 1 5 18 1 624 56 1 187 5,535
2013 1,144 838 334 2,168 0 3 - 2 613 78 2 14 221 5,417
2014 1,236 998 287 2209 0 12 68 2 570 60 0 19 200 5,661
2015 1,177 1,011 279 1,839 0 34 12 2 552 79 1 22 191 5,199
2016 1453 1,083 326 1687 0 4 54 1 636 65 1 50 162 5522
2017 1,368 1,230 362 1415 0 151 27 1 676 55 2 121 177 5,586
2018 1,429 1,234 360 1,375 0 6 7 2 594 67 2 145 187 5,408
2019 1,219 1,093 287 1,210 0 6 - 2 558 53 0 115 167 4710
2020 1,306 1,123 329 1,051 7 6 - 1 564 48 1 59 142 4,636
2021 1,220 961 345 1,321 1 11 - 0 295 57 6 175 119 4511
2022 1,315 880 377 1,183 13 7 - 1 149 48 2 179 131 4,286

TR D20064F ETIEBIHRRBH B AL D TR OB ABLR, 20074 LA L B3PI 361 DR S B
FZR) IR D20064F T B SURBCFEFTIC L D048 1R D B ARG 20074F LUK 13 = i s, Aniimith X, F05

RS SIVRAYIS -

Fal VR 020014 F T8 ABEFT 2002~20064F 13 Wk 8 ARt & VA1 8 B ST AERRAN IS SO0, 20074F ARG 13 = 2
HIZBIT KGR,

BRI T FERIT T DKkE
{
{

=R

H.

=N
177 H o

TR DR,

BT A AFED KRGS &
R RN IR T 1977~ 19884F (3 B33k 1989~20034E 13 =344k 2004~20094 1% = ZE58E, 20104E LARR I3 IR I b 22 1A
WZBIT DK G5,
FEVE S R R S fa ik &,
KEPEAE XU & B O MRS OB U S B RSN I v A A DK =

AR BRI AR, B RICR T M G EOE O KBS LR, 201348134~ 121 DK,
W KA AR CE I LD R AT CoKE &,
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F3-2. TR, HUER, M) MR ORI, BIERIOEER (hr) DR
F T [ FZl B
IO T S——
WK S B IO (B e b o g LR
) b LS
g Sk e .
JESZ T SECHE JESZT
ik SCGRR SIGRE SIGHR SCHE SCCRR SEGHR SIGRE STGRE TR i3 WL 1l
1998 299 249 138 160 96 32 20 67 339 369 958 2,766
1999 427 308 207 152 106 45 14 120 269 328 1,200 2,778
2000 514 650 159 169 168 23 12 134 413 245 1,280 3324
2001 665 1,035 105 351 139 28 25 189 522 266 1,128 2,802
2002 628 903 26 91 76 23 11 188 250 205 661 2255
2003 628 828 149 99 62 44 11 204 255 257 792 1,737
2004 656 697 111 72 61 61 9 133 181 414 687 1,895
2005 705 854 155 207 103 124 10 202 458 506 1,065 2218
2006 738 1,046 371 15 121 249 15 227 164 494 866 2,087
2007 854 1,179 230 27 116 470 24 268 181 485 892 2,156
2008 695 1,106 144 124 119 434 36 242 290 395 930 2,174
2009 779 1,086 37 128 114 462 28 364 210 287 1,073 2358
2010 576 840 19 88 63 385 11 260 103 318 484 2,064
2011 456 825 13 97 46 392 16 334 85 309 779 1,624
2012 412 892 23 83 34 374 21 341 55 226 691 1,526
2013 313 701 25 105 34 356 20 429 87 247 685 1484
2014 344 725 35 133 33 479 61 425 75 212 791 1418
2015 313 747 31 86 54 501 56 402 104 175 672 1,167
2016 469 781 92 111 67 470 75 471 165 161 725 962
2017 478 677 21 191 64 575 90 500 189 173 660 754
2018 492 790 50 97 34 572 104 525 154 206 580 794
2019 513 648 14 44 24 589 102 378 75 212 493 717
2020 469 816 3 18 61 539 97 427 68 261 444 607
2021 408 783 16 13 39 453 92 3717 78 267 563 758
2022 477 768 68 2 25 378 66 411 84 294 477 705

XOIRERGEHI XD ERHME L FEBOEIMEIIEN DD, K 3-1 OREFHE —H LA
WERD D,
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Fa-1. T ALAKVHERBEOBRINE D b O Rk I3 D EPARTRE R
g 2 A

s EHE AR

F #HE e %SPR  F/Fmsy
(Fh) (Fh) (TR (%) (BHR)
1998 5.53 439 33.2 13 14 25.7 0.85
1999 6.00 449 333 13 13 23.6 0.94
2000 7.15 45.2 333 16 12 21.1 1.07
2001 7.35 44.1 32.5 17 12 19.1 1.19
2002 5.32 42.4 31.6 13 13 25.6 0.85
2003 5.08 42.9 32.3 12 12 26.6 0.83
2004 5.05 438 33.1 12 11 27.7 0.78
2005 6.66 447 33.7 15 10 22.3 1.00
2006 6.41 43.4 32.9 15 9 22.2 1.01
2007 6.88 42.0 32.4 16 8 20.3 1.12
2008 6.68 39.6 31.0 17 8 19.8 1.15
2009 6.92 36.9 29.1 19 8 18.9 1.23
2010 5.18 33.7 26.4 15 8 22.1 1.02
2011 4.98 32.2 25.3 15 9 21.9 1.03
2012 4.64 30.9 24.0 15 10 22.7 0.98
2013 4.48 30.2 22.9 15 11 233 0.95
2014 473 30.0 22.1 16 11 20.6 1.10
2015 431 299 21.3 14 12 22.1 1.02
2016 4.55 30.7 21.3 15 12 20.4 1.10
2017 4.37 31.6 21.6 14 10 21.6 1.04
2018 4.40 32.7 22.5 13 8 22.6 0.99
2019 3.81 334 23.6 11 6 26.9 0.79
2020 3.81 34.2 25.4 11 5 28.1 0.77
2021 3.85 34.1 26.9 11 — 28.9 0.74
2022 3.75 33.2 27.6 11 — 29.5 0.72

2 INANREIE., 0 IFDAEIZ T H L TER LTz, 2021, 2022 FFI2F A LI EEIX 2023
RS CITE ZESREFRICIMA L TV W= [—) TRT,
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WEREM 1 FBRFHEORN

R - RIS R FHps - FERRERE. WRMAEIC OV TR
WIRE R E 2, 325K

l ke MARBT (ELRE 7 BRI R R 2 B

HARSE AR %1301 2R AE

il - FRIE IR
i« FRlRELRE

2023~ D FifHEF B
\ 4
2023FEDIMABDRE
20234ED I IR
e RIS x4 o AN
(2000~2020F AR EED AR - BAERIC
HESL) L221FE0BAENOET
2024 FE~ORFTEFH

2023 FED F 13, BIRRAWM AT A —2 13 EFHREEESICET
LRI & RISRHTH D T T 2020~2022 0 F D HHiTF
{ ENZHHIST H%SPR (29) 25 %2 5 FEZRE

|I H
20244F LARE DRI - 4RI 20244 LARE DA DA E
R L BlAaE

Ry r— -« 27 4 v 7 BIFAPERMR (2000
] ~20205EARBEDIIA R « BARIZELS)

EERTFRICB T DEL DBRARENLEE
2025 4E HEEERRAICE S AERRE TN
LIBE~D EEBRANT, RAVEBRILEE, 2KuE,
iR REBREBICL Y RE
A 4
| [ 20244EMDABC
20244FE DB AR T RIED b E B
W R IR 720 ke T BAICTHHIN R AER

X RMRFENITRIRE RS I T 2 REtRICRIT) 2 W AEE RS BRR%E O
w2 S EZTIER SN D,

(http://www.fra.affrc.go.jp/shigen hyoka/SCmeeting/2019-1/index.html)
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HREH2 HEARE

(1) 4R 25

INETOEWRIEER LY BRI &0 75 CHE S N BIRO R @ uIE 14 5%
TI0MLA T ARYEZ ED D, —F, HEEERER & ME 5 CHiE S - Emix 14 sl
FOER S 2% < AFE LTz, Agelengthkey DYERIZ 272 U M & RO TEH A I FEBIC Y TiXo
Dl WEMICERANSEFETLZ LR, A CTHEONEERLE RS, £2T
Age length key TR R & AT 2 FEEMERT 2 & & bi2, KBTFEIT &, LT L ICEH
L. 2mb 145k e 15l ECHER SN FmfgEREARM L (ek2-1) . T
IR TR T B D HIXIZ DUV Tld, Age length key % #Fffin & SR O BALR CTHERF L
7o, Age @i key A L7z (fiRE 2-2) . THUHO8RITAREIZED 4~8 K3 T
WD, 1 DO SITEEOFMEEN G EN DT, FREED L IZE W CHI Y
it FEhi T DIIERARH D LE 2 b D, KRBT, BRI IEHEBI 04 3 75 A #nl
PR KB TEZERXEZHE L2 LD T, KGTETROVH-7-BED 5 H—#ThH
Do — i CENMEIL, KBTE TR FoTcEmDH B, FXE /72 2Ol SR
K End b0 2&EZEHLZLOTHD,

Tl LR R, Tl L8 ((KE) OBRIL. HEFLZE LD 0L, HFE
TEFRZEMERH L TEe, ZOFROBINNC X0 FEBIFEERES Age length key b
BRI SNDHTD, TIUT Ko THEBIAE RS LOYERE, =k — MEfTic X281
AESCIMAZOHEEMNE U S I AERR O ELT 5, Z0oE#H %2 R< BT,
FAEPERAMRMM T S 45D £ Tk, 1998~2021 F-OfF# %= Hv iz, SFfn4 48 HIZhfES
7o VEPILVEME SR T 2P e R ) ISR 2 IR E (EIE)» 2022) BL O FN4
HEFE OB PR THV V- Age length key (FLIED> 2023) Z ke L CHEA L7=,

¥, Aot (2020) FEERHEE TIX. IAE 1R E LT, FERBNAERERZ 1~14 %
EISHBULEET T AT =T L LT\, UL, ERESSY A XCie<l, IBEICH
BT 2L ONEFEFHICE TN D RUTHONT, BEBSENO L ERICHIL TRV EDE
ARHY | ZO%OEFRFMS B TOWik & et 2R T, RO 1, 225D 5
1IKOEENFLAIERT LTS Z &, BEERERICED D 1 EOEIED 0.1%LL F &/
TEEEZBEL, mM2E (2021) FEOEFHE LY | RIEM OFERER L 2~14 % & 15
LA ECHEE R S NS & LTS,

FElBIRERK ORI TOFIEICE T2, 2D ) LEODBREIZE VT 1RO RE%E
Pr& . 2Bl Lo EIRE R, FHRIEERAZ B L,
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@ | SHOEIRIERL, KR DOFEFLEF

@ | wREHEMEHD Agelengthkey, Age #1 key THAFMRIZ DU TR BT IE
A, SEBERRBIRE R ORIE 23 E L, SRR &I T2

@ | HIX T & (i & AR ) DR RS R OA R

@ | HIX Z LR R R A B

® | XA A UaED e R 5z R

©® | FTATN—=TOVHEREBORERENZLD . OOFEBIEAE R L FlnE]
FEEZFE U CROMER GHRIFER) 13, £ 41 [ TIRERE & B I2IT
—HE L2\, 207D, LAT O THERITRE R Z il b
FAREA D OS8R xR 4-1 O B3 g &

(2) =AR— NMEHT

1998~2022 H-F TD 25 D 2~14 1 & 15 L L& 7T AT —7 L U= R
R A V., afR— Mgt CEIREWEE 21T 72 (Pope 1972) . aik. y - OFRIFp
B DUIE I Coy 2> O BRI Nay, THIERI Foy 13, TNENLLTORTRD T,

M
Ngy = Ngy1y+1 €xp(M) + Cqy exp <?) (a=2,...,13, y=1998,....Y-1) 1
M
F,, =In (1 _M) (y=1998,....Y) @)
y = N y yeees
ay

2T, YIEREFED 2022 FER L, 15 EIXT 7 A7 v—T7L L, 14%E 15480
BRI E LW EIRE LTz, BIREEIILL T TR,

C M
Miay = oo Nys, 0 ep(M) + Cray exp () (=198, @)
Ciay + Cisyy 2
Cys M
Nisey = o2 Nyg, ya exp(M) + Crsyexp () (=1998....¥-1) )
14,y 15+,y
R Y ORI,
N, Car (M) 2,1
= [— = +
a,Y 1 _ eXp(_Fa’Y) eXp 2 (a EERRS] 5 ) (5)

2022 (Y) FEDEEEIT CPUE 2 W CTF = —=2 7 51TV, 145% & 15 Ll Bz
BT L <, 2~ 14 BOFEREITEE 5 FEOFERmPIZIRNE S,y OFENTE L E DL
THRERFEZHTE L,

Fa,y: F15+,y (a=2,...,14) (6)
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F ay

S =
e F15+,y (7)

Fa—=U 73R E R 7 3 X OMEYE{L CPUE ICB84 %305 (FRA-SA2023-SC08-02
~-11) TRLEHX (1) BIOEAE(L CPUE uy,; 2 H L7e (iR 72, 7-3) . A\ LED
CPUE DA —#HOEMEDE T /LRI T, FRPBIREINT | EMFEREICE
HUSTENRA~DEE 2 3 BB TERN- T2 D, RiEHTClX 7 2 F /v CPUE %Z1{#
M U7z, 72, RS NI R & TRERM o A Bk O fE ¥k CPUE A% L
bR Lz,

y O i (285 1) D %42 #i L 7= CPUE OBLHME In (uy;) & CPUE OFFRIEDFE % i
NMTFT DRI NT A= qi & Fisey /D ZRIETHEE L7z, AHIX.O CPUE 122\ T,
ﬁﬁ%@#%fmﬁ%ﬂ%’%%ﬁﬁﬁﬁ(%wm)%ﬁﬁbtoﬁﬁﬁm%u%@\é
H X I GE The/ MRS age: 132 ik, B RIS AT 15+aE. HERUE DRI oW T 12 5% (K
H1.5kg Ll k) 2B 5EEOMIBNRIZTEAERNT END, ageilT 2k, AiZx 115k E
E LTz, MRS OGIRFEN & [FIERICHIX 2 & OFIMEIE %2 2 2 723 Bl W THEERET L
To DS AR ELPH OE W N E IR EHEERE R G 2 DB/ S W S L7 (BED 2023),

Ln(@gy) = Ing; ) NoyW )

RSS :Z Z(ln(ui,y) —1n(a,))° ©)

HARFE A M IZEHN - Ao M =25+ FHay)  (HF 1960) #5%120.1 & L7,
y OB 5 SSBy 1T EIEH Noy & a BROTIIIRE W, a O RAE (M) fro TV HEH L
71:_ e}

15+

(1
SSB, = ) Ng,W,fr,

y azzz Yy O)
SEHAE & RERIZEIC L ST —EORBME N TWD (FidF 2-3) . BT RO
MAMRE 2-41ICF L DT,

SEEDOTF 2 —= 7|21 9 #iX D CPUE ZffiH L7223, WEEE & [F U =F 5 & R
RS THIK CTF a2 —=0 7 LR A RO b L7z (X 2-1) .

3) EF LBk

Fio, TEFEFHG O €T A Z W FIE &R tiEs (5F 5 48) (FRA-SA2023-
ABCWG02-03) | IZ€-> T, ARHEDE AR V72 VPA OFEEH 7Y 2 G PARUE %
T AN OV TRE Lz, MEE 2-2, 2-3, 2-4 12, Fa—= 7HRE0BIAIE L 5
IOTHNE E O ZEE T, 9 X O P CIEHAE O E-CHEIANR 04 CiX E U 23 ME R
MAHBINT, RHEEMIZIBNT, 2015 FLE, BARICITEINME R, EFREIZIIEITV O
RN b, CPUE OfREEZZBE LT — A N7 v 7T OFRERIZB TS, [AEED
RN FTRE L B 2 bz (X 2-5)
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ARG AW 2 F 2 —=2 7 VPA OFERIZHOWT, 5 EMDO L b 27T 4
TRRNTICE D, T —FX OB - BHPTHLNDZ L TFOESCEREHEMIZA U S
ZHERLIZ, L b AT T ¢ 7347 A (Mohn’s p; Mohn 1999) &, &Jf&E T 0.04, &
TS T 0.08, JAELRELT 0.02, B ET-0.01 &WEHF/NI o7z, MMARIX 0.18 &
ZOMOFRIEIZHE R TRE DT, THUL, EEZICL D B ENRERAIRICE D . i

~DOREEN DI EFERA RO LIS WD EEZBND (iR 2-6) ,

7| STk

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.

Pope, J. G. (1972) An investigation of the accuracy of virtual population analysis using cohort
analysis. Int. Comm. Northwest Atl. Fish. Res. Bull., 9, 65-74.

M E— (1960) KEAMD population dynamics & S &R FE. HUHEX KA, 28, 1-200.

B EE - JIUANBEE - HAR 9L « IFSEs0 - 18 E S - JIRMK (2022) BF0 4 (2022) F

JEF 0 A B A KRR OB B S (2 B9 2 AT JE B 2275 ' BF. FRA-SA2022-

BRP04-01, /KPEMFZE - ZLEHEAE, HEi%, 48pp. https://www.fra.affrc.go.jp/shigen hyoka/

SCmeeting/2019-1/20220805/FRA-SA2022-BRP04-01.pdf

FE - NG« AR 04 « PIRTSRSE - Pr%sed « SRR (2023) A0 4(2023) 4R

JE% v A A KPR FEO B IRATAN. FRA-SA2022-AC-37, 50 4 4F FE3 78 [E JE /K Ik

O EE VRN, AKPEIT « KPEEMIE - ZrE RS, BT, 50pp. https:/abchan.fra.go.jp/wpt/

wp-content/uploads/2023/06/details 2022 37.pdf

[m]
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/7% 2-1.  Age length key

A\ SLE, Atls . T BERST CHERR
R (em) sk 2wk 3k 4k Sk 6k Tk 8k Ok 10mE 1L 1268 13K 14 15BL Lk

~18 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18-20 0.83 0.03 0.13 0 0 0 0 0 0 0 0 0 0 0 0
20-22 0.01 0.48 0.23 0.26 0.02 0 0 0 0 0 0 0 0 0 0
22-24 0.03 031 029 032 0.04 0.01 0.01 0 0 0 0 0 0 0 0
24-26 0 029 035 0.26 0.08 0.04 0 0 0 0 0 0 0 0 0
26-28 0 0.08 03 041 0.16 0.04 0 0 0 0 0 0 0 0 0
28-30 0 001 0.18 035 029 0.12 0.04 0.01 0.01 0 0 0 0 0 0
30-32 0 0 0.05 0.23 035 0.22 0.11 0.03 0.01 0 0 0 0 0 0
32-34 0 0 0.01 0.09 021 027 0.2 0.12 0.06 0.02 0.01 0.01 0 0 0
34-36 0 0 0 0.02 0.11 0.18 023 0.19 0.12 0.08 0.04 0.02 0.01 0.01 0
36-38 0 0 0 0 002 0.07 0.15 0.16 0.17 0.14 0.11 0.07 0.05 0.03 0.03
38-40 0 0 0 0.01 0.01 0.02 0.08 0.13 0.13 0.15 0.15 0.11 0.09 0.06 0.06
40-42 0 0 0 0 0 0.01 0.03 0.05 0.09 0.1 0.14 0.14 0.1 0.09 0.22
42-44 0 0 0 0 0 0 0 0.03 0.06 0.08 0.1 0.14 0.11 0.11 0.37
44-46 0 0 0 0 0 0 0.01 0.02 0.04 0.05 005 0.1 011 0.1 052
46-48 0 0 0 0 0 0 0 0 0 0.02 0.01 0.03 0.06 0.08 0.8
48-50 0 0 0 0 0 0 0 0 0 0 0.04 0 0.04 0.06 0.85
50~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

R KRS, THICH, $kr
HE(Cm) 1% 2 3% 4% Sk o Tk SR Ok 105k 11ER 125% 13m% 145 15Uk

~16 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16-18 0.95 0.05 0 0 0 0 0 0 0 0 0 0 0 0 0
18-20 0.69 0.29 0.01 0 0 0 0 0 0 0 0 0 0 0 0
20-22 0.06 0.77 0.12 0.02 0.02 0 0 0 0 0 0 0 0 0 0
22-24 0.02 0.37 0.25 0.16 0.07 0.06 0.05 0.01 0 0 0 0 0 0 0
24-26 0 0.17 04 022 0.09 0.05 0.04 0.02 0 0 0 0 0 0 0
26-28 0 007 022 039 0.2 0.05 0.02 0.03 0.02 0 0 0 0 0 0
28-30 0 0.02 0.11 037 029 0.1 0.05 0.03 0.01 0 0.01 0 0 0 0
30-32 0 0.01 0.04 022 032 0.24 0.08 0.04 0.02 0.02 0.01 0 0 0 0
32-34 0 0 0.0 0.06 0.25 0.34 0.18 0.08 0.04 0.02 0.01 0.01 0 0 0
34-36 0 0 0 0.03 0.09 026 031 0.16 0.07 0.05 0.02 0 0 0 0
36-38 0 0 0 0.01 0.01 0.13 029 0.22 0.14 0.07 0.04 0.03 0.02 0.01 0.02
38-40 0 0 0 0 0 0.13 0.13 0.11 0.13 0.07 0.13 0.13 0.04 0.07 0.07
40-42 0 0 0 0 0 0.05 0.05 0 0.29 0 005 0.19 0.14 0.1 0.14
42~ 0 0 0 0 0 0 0 0 0 0 0 0 033 033 0.33
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L3 2-2. Age $4HH key

v
E(kg) sk 25 3 4k S 6 TR Sk O 10k LUK 125 135K 14k 15BA 1

~0.4 0.03 0.39 0.27 0.16 0.07 0.04 0.03 0.01 0 0 0 0 0 0 0
0.4~0.5 0 0.06 0.19 039 022 0.06 0.03 0.03 0.02 0 0 0 0 0 0
0.5~0.65 0 0.02 0.11 034 0.28 0.14 0.05 0.03 0.01 0.01 0 0 0 0 0
0.65~0.75 0 0.01 0.03 0.18 0.33 0.27 0.09 0.05 0.02 0.02 0.01 0.01 0 0 0
0.75~0.85 0 0 0.01 0.07 029 031 0.18 0.07 0.03 0.02 0.01 0.01 0 0 0
0.85~0.95 0 0 0 0.04 0.19 033 0.2 0.12 0.05 0.03 0.01 0.01 0 0.01 0
0.95~1.1 0 0 0 0.02 0.08 022 034 0.18 0.07 0.04 0.02 0.01 0 0 0.01

1.1~ 0 0 0 0.02 0.02 0.12 0.25 0.17 0.16 0.07 0.04 0.04 0.04 0.03 0.04

BB 1 (F5E) 1

RE (kg) 1% 2% 3% 4% Sk 6% 7k Sk 9k 10A% 11A% 125% 135% 145% 15D L
~02 013 079 007 0001 O 0O 0O O O O O 0 0 0
02~03 0.02 049 023 0.11 006 004 004 001 0 0 0 0 0 0 0
0.3~0.5 0.01 0.1 026 034 0.17 0.05 003 003 00l 0 0 0 0 0 0
0.5~1 0 0.01 0.05 0.18 027 024 0.13 0.06 0.03 0.02 001 001 0 0 0
1~1.5 0 0 0 001 005 017 029 0.19 0.11 0.06 0.04 0.03 0.02 0.01 0.02
1.5~ 0 0 0 0 0 0012 0 018 006 0 006 0.12 024 0.24

HORTE LR (T-3E) 2

WE (kg) Uk 2% 3ak 4k Sk 6i% TRk Sik 9k 10i% L1aE 125% 13m% 145 1SEELLk
~02 013 079 007 0001l O 0O O O O O O 0 0 0
02~03 0.02 049 023 0.1 006 004 004 001 0 0 0 O 0 0 0
0.3~0.5 0.01 0.1 026 034 0.17 005 003 003 00 0 0 0 0 0 0
0.5~1 0 0.01 0.05 0.18 027 024 0.13 0.06 0.03 0.2 001 001 0 0 0
1.0~2.0 0 0 0 001 005 017 029 0.18 0.12 0.06 0.03 0.03 0.02 0.02 0.02
2.0~ o 0 o0 o0 0 O O O 0 0 0 0 033 033 033
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e 2-2.  (FeE) Age #4I key

5 1
RE (kg) 1% 28 3% 4k Sk 6k Tk Sk Ok 10% 1L 12% 13m% 14 1SRl b
~03  0.04 054 02 009 005 004 003 000 0 O O O 0 0 0
0.3~0.5 0.01 0.1 026 034 0.17 005 003 003 00 0 0 0 0 0 0
0.5~0.7 0 0.01 0.09 031 03 0.17 0.05 0.04 001 001 001 0 0 0 0
0.7~0.9 0 0 00l 007 027 033 0.7 0.07 0.04 0.02 001 001 0 0 0
0.9~1.1 0 0 0 003 01 024 032 0.17 0.06 0.04 002 001 0 0 0.01
1.1~ 0 0 0 002 002 012 025 0.17 0.16 0.07 0.04 0.04 0.04 0.03 0.04
W52
RE(kg) Uk 2% 3@k 4% Sk 6% Tk Sk 9k 10i% L1aE 125K 1368 145K 1SELL b
~0.5  0.02 026 024 025 0.13 005 003 002 001 0 0 0 0 0 0
0.5~0.6 0 0.02 0.3 037 028 0.12 0.04 003 001 0001 0 0 0 0
0.6~0.8 0 0.0l 005 02 032 024 0.09 004 002 001l 001 0 0 0 0
0.8~1.0 0 0 00l 004 019 032 023 0.11 0.05 0.03 001 001 0 0 0
1.0~ 0 0 0 00 005 017 029 0.18 0.12 0.06 0.03 0.03 0.02 0.02 0.02
JW5ii3

RE (kg) 1a% 2% 3n% 4% SHk 6% Tk SRR Ok 10mk 11R% 125% 13m% 145% 1SR E
~0.3 0.04 054 0.2 0.09 005 0.04 003 0.01 0 0 0 0 0 0 0

0.3~0.6 0 0.08 022 035 0.2 0.07 0.03 0.03 0.01 0 0 0 0 0 0
0.7~1.0 0 0 0.01 0.06 024 031 0.2 009 0.04 0.02 0.01 0.01 0 0 0
1.0~ 0 0 0 0.01 0.05 0.17 0.29 0.18 0.12 0.06 0.03 0.03 0.02 0.02 0.02
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BPREHEE (W IR R TR, R s KON A RSE TR

H R 7% 2-3.

A PR E L, AR
i (9 EE ey
25% 289 0 0.1
37k 434 0 0.1
45% 543 0.5 0.1
Sk 666 1.0 0.1
6k 783 1.0 0.1
Tiek 901 1.0 0.1
8k 987 1.0 0.1
Ork 1,111 1.0 0.1
105% 1,204 1.0 0.1
115% 1,307 1.0 0.1
125% 1,439 1.0 0.1
1355% 1,503 1.0 0.1
145% 1,620 1.0 0.1
155k LAk 1,721 1.0 0.1
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MR F 2-4. GEMATRER CFEplEg RS, g R, FUEMREL 1998~2010 4)

g R R (T R)

& 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
2i% 361 696 609 662 141 465 291 375 321 296 221 103 123
3% 375 580 717 814 368 445 387 532 584 562 472 325 325
455% 771 888 1,061 1,420 960 899 729 914 1,082 1,186 1,060 857 742
50 956 976 1,006 1,353 1,134 1,137 976 1,013 1,067 1,247 1,273 1,198 921
6% 897 939 945 1,102 948 1,012 986 1,055 957 1,095 1,183 1,257 903
Tik 803 874 872 895 677 696 780 994 871 921 939 1,034 770
8k 584 637 632 631 476 438 492 681 628 641 638 685 528
95k 431 462 492 459 347 296 325 478 474 482 458 491 376
107 325 341 349 325 253 215 222 323 323 334 329 339 262
115% 255 261 303 268 208 169 169 252 264 274 265 274 208
1275 203 204 278 233 177 147 150 222 230 241 228 249 179
137% 145 145 245 198 143 114 117 179 175 186 173 191 135
147% 106 105 208 164 113 91 95 149 140 149 135 158 107
15 LA b 184 184 461 401 238 186 226 391 307 342 306 394 247
il 6,398 7,293 8,178 8,925 6,183 6,310 5,946 7,557 7,423 7,955 7,680 7,554 5,827

Al A (ho)

F 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
20k 104 201 176 191 41 134 84 108 93 86 64 30 36
3% 163 252 311 354 160 193 168 231 254 244 205 141 141
45% 419 482 576 771 521 488 396 496 587 644 575 466 403
57k 637 651 670 902 756 758 650 675 711 831 849 798 614
67k 703 736 740 864 743 793 773 826 750 858 927 985 708
7ok 724 787 786 807 611 628 703 896 785 830 846 932 694
8% 577 629 624 623 470 432 486 672 620 632 630 676 521
95k 479 513 546 509 385 329 36l 531 527 535 508 545 418
107% 392 411 421 391 304 259 267 389 390 402 396 408 316
115% 333 341 396 350 272 221 221 330 345 358 346 359 272
125% 292 293 399 335 255 211 216 319 331 346 328 359 257
135% 218 218 369 298 214 172 175 269 263 280 260 287 203
145% 172 169 337 266 183 147 155 242 227 242 219 255 174
1575 2A 1 317 317 793 691 410 319 389 673 529 588 527 678 424
il 5,529 6,001 7,146 7,351 5,325 5,084 5,045 6,658 6,410 6,876 6,681 6,918 5,181
A n R E PR

& 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
2i% 0.03 0.05 0.05 0.06 001 004 0.02 003 003 0.03 003 0.01 0.02
30k 0.04 0.05 006 0.08 004 005 0.04 005 006 0.06 006 0.04 0.05
4% 0.09 o0.11 0.12 0.15 0.11 0.11 0.09 o0.11 0.13 0.14 0.14 0.13 0.12
50 0.14 0.15 0.15 020 0.16 0.16 0.14 0.15 0.16 0.19 020 021 0.18
6% 0.17 0.18 0.19 022 0.18 0.19 0.18 020 0.19 022 024 028 0.22
Tk 020 022 023 024 0.18 0.18 0.19 025 023 024 026 030 0.25
8k 0.19 022 022 023 0.17 0.16 0.17 022 022 023 024 027 022
9k 0.18 021 024 022 0.17 0.14 0.15 021 021 023 023 025 021
107% 0.18 0.19 021 022 0.16 0.13 0.13 0.19 020 020 022 023 0.19
115% 0.19 0.19 023 022 0.19 0.14 0.13 0.19 021 023 022 025 0.20
1275% 020 020 028 024 020 0.17 0.15 023 024 027 026 029 0.23
137 0.18 0.19 036 030 021 0.17 0.18 025 025 027 028 033 0.23
147% 020 0.17 039 038 024 0.17 0.19 033 028 031 029 040 0.27

152 020 017 039 038 024 0.17 0.19 033 028 031 029 040 027
HMAEY) 016 016 022 022 0.16  0.14 014 020 0.19 021 021 024 0.19
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MRE 2-4. (i) EIRMRTRER (RlmRIRIE R, IRIE R, IREIRE, 2011~2022 4F)

g R R (T R)

& 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
2i% 91 122 93 138 164 314 329 316 148 129 85 73
3k 291 268 199 332 326 573 634 606 436 403 301 238
455% 701 593 488 727 694 1,025 1,174 1,074 856 869 748 612
50 892 747 657 829 763 944 1,053 1,013 859 923 911 790
6% 887 761 697 775 687 729 737 740 663 738 804 758
Tik 766 675 637 655 571 560 495 492 458 512 581 581
8k 511 460 450 453 399 382 325 313 289 321 361 373
95k 369 346 345 338 299 274 224 219 196 208 227 246
107 243 232 241 225 206 181 148 148 132 142 152 165
115% 191 191 201 183 170 145 118 121 104 107 110 122
1275 168 174 180 164 153 130 106 113 96 93 92 105
137% 132 136 151 140 127 110 90 104 98 74 70 82
1475% 107 112 125 116 104 91 75 90 85 60 56 66
15 LA b 229 268 279 253 235 209 191 238 225 156 151 158
il 5,578 5,086 4,742 5,327 4,896 5,665 5,700 5,586 4,644 4,735 4,649 4,371

Al A (ho)

A 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
20k 26 35 27 40 47 91 95 91 43 37 25 21
3% 126 117 86 144 141 249 275 263 189 175 131 103
45% 380 322 265 395 377 556 637 583 465 472 406 332
57k 594 498 438 553 509 629 702 675 572 615 607 527
67k 695 596 546 607 538 571 577 579 519 578 630 594
7ok 691 608 574 590 515 505 446 444 412 461 523 524
8% 505 455 444 447 394 377 321 309 285 317 356 368
95k 410 384 383 376 332 304 249 243 217 231 252 274
107 292 279 291 271 248 218 179 178 159 171 184 199
115% 249 249 263 239 222 189 155 157 136 140 143 160
125% 241 251 259 235 220 187 152 162 138 133 133 152
135% 199 205 226 210 190 165 136 157 147 112 105 123
145% 174 182 203 188 169 148 122 145 138 98 91 107
1575 2A 1 394 461 480 436 405 360 328 410 387 268 260 271
il 4,977 4,642 4,484 4,731 4,306 4,549 4,375 4,398 3,809 3,809 3,846 3,755
A n R E PR

& 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
2i% 0.01 0.02 001 0.02 002 003 0.03 003 002 0.02 001 0.02
3% 0.04 004 003 0.05 004 007 0.07 006 005 005 004 0.04
4% 0.12  0.11 009 0.13 0.11 0.15 0.17 0.14 0.11 0.11 0.10 0.10
50 0.19 0.17 0.15 0.19 0.17 020 0.21 0.19 0.15 0.14 0.14 0.14
6% 023 021 021 024 022 022 021 020 0.16 0.16 0.16 0.15
Tk 026 025 025 028 025 024 020 0.19 0.16 0.16 0.16 0.15
8k 023 022 023 025 024 023 019 0.17 0.15 0.15 0.15 0.13
9k 021 021 023 024 023 023 0.18 0.17 0.14 0.13 0.13 0.13
107% 0.18 0.18 020 020 020 0.19 0.17 0.16 0.13 0.13 0.12 0.12
115% 0.18 0.19 0.21 021 021 0.19 0.16 0.18 0.14 0.14 0.12 0.12
1275% 021 022 024 023 024 022 0.18 020 0.19 0.16 0.15 0.15
137 024 024 027 026 025 024 021 025 024 019 0.16 0.17
147% 025 029 032 030 029 025 023 029 029 021 019 020

152 E 025 029 032 030 029 025 023 029 029 021 0.19 0.20
BMAEY) 019 019 020 021 020 019 0.17 0.18 0.16 0.14 0.13 0.13
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e 2-4. (X)) GIRMBATRER (FmplElRER,. EFE, BlfAsE, 1998~2010 )
ERBIERRE(TR)

fis 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
25 12,948 14,182 13,551 12,541 11,725 12,261 12,573 12,264 11,027 9,850 8,901 &,107 7,770
3% 10,427 11,417 12,218 11,728 10,760 10,516 10,694 11,143 10,783 9,710 8,664 7,875 7,265
45% 9,034 9,114 9,818 10,415 9,877 9,423 9,128 9,345 9,615 9,238 8,284 7,420 6,843
S 7,541 7,471 17,431 7,907 8,106 8,057 7,702 7,596 7,617 7,702 7,260 6,515 5,923
6% 6,037 5,939 5,855 5,792 5,892 6,282 6,234 6,066 5,935 5,902 5,808 5,381 4,776
Tk 4,551 4,629 4,499 4,418 4,210 4,449 4,742 4,723 4,505 4,478 4,317 4,148 3,689
8% 3,469 3,369 3,372 3,255 3,160 3,178 3,377 3,564 3,342 3,262 3,190 3,027 2,783
OR% 2,738 2,594 2452 2,460 2,356 2,417 2,470 2,598 2,589 2,438 2,353 2,289 2,097
105% 2,079 2,076 1916 1,759 1,798 1,809 1,913 1,933 1,904 1,900 1,755 1,701 1,612
115% 1,540 1,579 1,560 1,408 1,288 1,392 1,439 1,526 1,448 1,421 1,407 1,281 1,222
1255% 1,196 1,155 1,185 1,129 1,024 972 1,103 1,145 1,146 1,064 1,030 1,026 902
135% 927 893 855 812 803 761 743 859 829 821 737 718 694
145% 609 704 673 543 548 594 582 564 610 586 568 505 470
15l 1,058 1,239 1,490 1,326 1,159 1216 1,381 1,476 1,338 1,343 1285 1,262 1,080
&t 64,156 66,359 66,876 65,492 62,707 63,327 64,081 64,804 62,687 59,715 55,560 51,254 47,126
DRI I (F)

A 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
25% 3,745 4,102 3,919 3,627 3,391 3,546 3,636 3,547 3,189 2,849 2,574 2,345 2,247
3% 4,530 4,960 5,308 5,095 4,674 4,568 4,646 4,841 4,684 4,218 3,764 3,421 3,156
45% 4,905 4,948 5,331 5,655 5,363 5,116 4,956 5,074 5220 5,016 4,498 4,029 3,716
Sk 5,026 4,979 4,952 5,269 5,402 5,369 5,133 5,062 5,076 5,133 4,838 4,342 3,947
65k 4,730 4,653 4,587 4,537 4,616 4,922 4,884 4,753 4,649 4,624 4,550 4,216 3,742
7% 4,102 4,172 4,055 3,982 3,794 4,009 4,274 4,257 4,060 4,036 3,891 3,739 3,325
8% 3,425 3,326 3,329 3,214 3,120 3,138 3,334 3,519 3,300 3,221 3,150 2,989 2,748
O 3,041 2,882 2,724 2,733 2,617 2,685 2,743 2,886 2,876 2,708 2,613 2,543 2,329
107 2,504 2,500 2,308 2,118 2,165 2,179 2,304 2,328 2,294 2288 2,114 2,048 1,941
115% 2,012 2,063 2,039 1,840 1,683 1,819 1,880 1,994 1,893 1,857 1,839 1,674 1,597
125% 1,721 1,663 1,705 1,624 1,473 1,399 1,588 1,648 1,648 1,531 1,482 1,476 1,298
135% 1,394 1,342 1,286 1,220 1,208 1,144 1,117 1,292 1,246 1,235 1,108 1,079 1,043
145% 987 1,141 1,090 880 889 962 943 913 989 950 921 818 762
15500 1,821 2,131 2,563 2,282 1,994 2092 2376 2,540 2,302 2311 2210 2,172 1,858
gt 43,944 44,861 45,197 44,077 42,390 42,949 43,815 44,655 43,427 41,977 39,554 36,890 33,709
AR R ()

@ 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
2% R R R R - - - ; R R R R R
45% 2,453 2,474 2,665 2,827 2,682 2,558 2,478 2,537 2,610 2,508 2,249 2,014 1,858
S 5,026 4,979 4,952 5,269 5,402 5,369 5,133 5,062 5,076 5,133 4,838 4,342 3,947
6% 4,730 4,653 4,587 4,537 4,616 4,922 4,884 4,753 4,649 4,624 4,550 4,216 3,742
7% 4,102 4,172 4,055 3,982 3,794 4,009 4,274 4257 4,060 4,036 3,891 3,739 3,325
8 3,425 3,326 3,329 3,214 3,120 3,138 3,334 3,519 3,300 3,221 3,150 2,989 2,748
OR% 3,041 2,882 2,724 2,733 2,617 2,685 2,743 2,886 2,876 2,708 2,613 2,543 2,329
105% 2,504 2,500 2,308 2,118 2,165 2,179 2,304 2,328 2,294 2288 2,114 2,048 1,941
115% 2,012 2,063 2,039 1,840 1,683 1,819 1,880 1,994 1,893 1,857 1,839 1,674 1,597
125% 1,721 1,663 1,705 1,624 1,473 1,399 1,588 1,648 1,648 1,531 1,482 1,476 1,298
137% 1,394 1,342 1,286 1,220 1,208 1,144 1,117 1,292 1,246 1,235 1,108 1,079 1,043
145% 987 1,141 1,090 880 889 962 943 913 989 950 921 818 762
15l B 1,821 2,131 2,563 2282 1,994 2092 2376 2,540 2302 2311 2210 2,172 1,858
&t 33,217 33,325 33,305 32,528 31,643 32,277 33,055 33,730 32,943 32,402 30,966 29,110 26,447
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e 2-4. (i) BIRMENTRER (FElmplElR 2., BIRE., Hag, 2011~2022 4)

FEimpIEREE (TR)

4 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
2% 7,651 8,023 8,624 9,652 10,593 11,298 11,863 11,665 10,186 8,319 6,390 4,526
3% 6,940 6,863 7,171 7,745 8,636 9,466 9,963 10,462 10,294 9,110 7,434 5,723
47% 6,280 6,027 5,978 6,324 6,719 7,534 8,052 8446 8925 8,935 7,891 6,466
5% 5509 5,045 4,909 4,965 5,052 5,442 5867 6,196 6,648 7,291 7,288 6,455
6% 4,502 4,154 3,870 3,833 3,719 3,862 4,043 4325 4,662 5220 5,742 5,752
7% 3,477 3,243 3,048 2,851 2,743 2,724 2,813 2,970 3,223 3,603 4,038 4,450
87 2,617 2,428 2302 2,162 1,966 1,948 1,940 2,084 2,228 2,492 2785 3,114
9% 2,025 1,890 1,767 1,662 1,532 1,406 1,405 1,453 1,595 1,749 1,958 2,186
107% 1,546 1,487 1,387 1,276 1,188 1,106 1,015 1,063 1,111 1,262 1,390 1,562
1175% 1,214 1,173 1,130 1,030 945 882 833 781 824 883 1,011 1,117
127% 912 921 884 835 761 696 663 644 595 650 700 814
1375% 649 669 670 631 602 546 509 501 477 449 502 548
1475 502 463 477 465 440 427 391 376 356 340 337 389
15500 F 1,070 1,107 1,065 1,016 993 978 990 1,001 938 880 903 928
#t 44,903 43,493 43,283 44,447 45,889 48,314 50,348 51,965 52,063 51,183 48,368 44,028
FRIE A (h)

4 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
2% 2,213 2,320 2,494 2,792 3,064 3,268 3,431 3374 2,946 2,406 1,848 1,309
3% 3,015 2,981 3,115 3,364 3,752 4,112 4,328 4,545 4,472 3,958 3,229 2,486
4% 3,415 3,272 3,246 3,434 3,648 4,091 4372 4,586 4,846 4,852 4285 3,511
5% 3,671 3,362 3,271 3,309 3,367 3,626 3,910 4,129 4,430 4,859 4,857 4,302
674 3,527 3,255 3,032 3,003 2,914 3,025 3,167 3,388 3,652 4,090 4,499 4,506
Tk 3,134 2,923 2,747 2,569 2,472 2,455 2,536 2,677 2,905 3,247 3,639 4,010
8% 2,584 2,398 2,273 2,135 1,941 1,923 1,916 2,057 2,200 2,460 2,750 3,075
9% 2,249 2,099 1,963 1,847 1,702 1,561 1,561 1,614 1,771 1,943 2,175 2,428
107% 1,862 1,791 1,670 1,537 1,430 1,333 1,223 1280 1,338 1,520 1,674 1,882
115% 1,587 1,533 1,477 1,346 1,234 1,153 1,088 1,021 1,077 1,154 1,321 1,460
127% 1,312 1,325 1,272 1,201 1,095 1,002 954 926 855 935 1,007 1,171
1375% 976 1,005 1,008 949 906 821 765 754 717 674 754 824
147% 813 751 773 754 713 691 634 610 577 551 546 630
1550, E 1,841 1,906 1,832 1,748 1,709 1,683 1,703 1,722 1,615 1,515 1,553 1,597
2 32,199 30,922 30,174 29,987 29,947 30,744 31,588 32,681 33,403 34,163 34,137 33,190
PR BLA R ()

4 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
25% - - - - - - - - - - - -
45% 1,707 1,636 1,623 1,717 1,824 2,045 2,186 2,293 2,423 2,426 2,142 1,755
5% 3,671 3,362 3,271 3,309 3,367 3,626 3,910 4,129 4,430 4,859 4,857 4,302
6% 3,527 3,255 3,032 3,003 2,914 3,025 3,167 3,388 3,652 4,090 4,499 4,506
7% 3,134 2,923 2,747 2,569 2,472 2,455 2,536 2,677 2,905 3,247 3,639 4,010
8% 2,584 2,398 2,273 2,135 1,941 1,923 1,916 2,057 2200 2,460 2,750 3,075
9% 2,249 2,099 1,963 1,847 1,702 1,561 1,561 1,614 1,771 1,943 2,175 2,428
107% 1,862 1,791 1,670 1,537 1,430 1,333 1,223 1,280 1,338 1,520 1,674 1,882
1175% 1,587 1,533 1,477 1,346 1,234 1,153 1,088 1,021 1,077 1,154 1,321 1,460
127% 1,312 1,325 1,272 1,201 1,095 1,002 954 926 855 935 1,007 1,171
1375% 976 1,005 1,008 949 906 821 765 754 717 674 754 824
147% 813 751 773 754 713 691 634 610 577 551 546 630
15600 F 1,841 1,906 1,832 1,748 1,709 1,683 1,703 1,722 1,615 1,515 1,553 1,597
at 25,264 23,984 22,942 22,114 21,307 21,319 21,643 22,470 23,562 25,373 26,917 27,640
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HEREHN3 BHEEEERELERKEESE

SR 448 AICBE SN T EBRAEEMESEIC BT Aol i) 1c kv, B
Yfl (SBtarget) (21X MSY K¥#EIZISIT o8 (SBmsy : 243 T b o) | FRAVE PRAUEE
(SBlimit) {21 MSY @ 60%7345 541 2% Bif & (SB0.6msy: 12.8 T k 2) | £&jfa/k #E (SBban)
[ZIE MSY @D 10% 035 55 H AR (SBO.Imsy : 2.0 T b)) ZHWVWS Z B/ RESATH
% (EI1EH 2022, Mg 6-2)

BAEBRAEMRE & . MSY 2B 2E (F) #EMEIC L7 a y a2 K
3-1 17, ad— MEFTIC L 0 &Sz 2022 FE 0B AR (SB2022 : 27,639 b)) X HE
EHLILMEE S (RIS BV S 36 L OVAIUKER 2 Bl D, AREEICIIT 5 2020 4LLRE
DOWSETE L, MSY #EBLT 5 1EEE FlEl> TWiz L ffrsind (Fid#k 6-3) .

EERRRBIZ 31T 2 Bl M s & Al PR E & OBR A MR 3-2 1ITRT, 2 R
3 DA RIS KT HIREE IR . BARE R A2 TR 5 KT, g 5D
Fln R DEIG OEBIT/N SV,

51 STk

H B IR - FAR 540 « RS0 - P S - SRR (2022) 570 4 (2022) 48
FES o A B A KRR O B MRS (2 B9 2 T JE B 2 78 A B FRA-SA2022-
BRP04-01, /KPEMFTE « ZE MM, Hiik, 48pp. https://www.fra.affrc.go.jp/shigen hyoka/
SCmeeting/2019-1/20220805/FRA-SA2022-BRP04-01.pdf
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HREM 4 RETHERBIEICHIG L FET R

(1) FERTHORKE

BIRAHN CTHEE L 72 2022 FOEPREN D, 28— MEST OFNEE L T 2023~2054
HEETORRTPREEZIT o 72, FERTHICKIT AMARIL, FEOHAENLTHIEN
DA% FAEERRRND 5 2 7o, AR RHEFME L LT, SHEOEBSARICHE 5 =)
L. 1,000 [ O IR UEE AT o 72, 2023 FFOFERIL, RIS D EEE L BIRD
AL (F2020-2022) 2 OARGE L7, BUROMEEIT, EFEHAEERZHF M LK EFR T
BINFERAEWY N T A —5 CEHRESE) O T T, SFEFHMBICIIT 5 2020~2022 40
I EIC KN T 2%SPR 252 5 FEE L7z, 2024 FRLIE O£, FFEICTHIES N
LEAEEZD LICTROBEEHRAECTED DN L ETE 2 AW, B, kTR
RGBT R ER S IR LT,

(2) s B2

P AR, FEEEEEER L L ICB AR MR - [T R R L
T, BHARICKHSLIZREE (F) %200 Th5, [AEZEHAIR X0 ABC #
EDT- DDA ik, BAENSBVEHAEMER L TRl 5513k ER F
THEMBROIZEETE 2T 25 & & bic, BARSBRAEHLEHEL LIZH 855121
Fmsy |ZFHELRE B 2 R Ui A1 ED FIRE T2 DA R L TV D, X 4-1 12K
FED MERRREEE T 2B IS XV IRE S mifEE R 2R T, o
TTIIFIE UTHRBEELRE B 2 08 & LA a R Lz, 723, SRRt CIE B 8
0.9 LN ThiuE, 10 F1&I1C HEE AR Z 50%LL EOfERT kE L LHEES LD )
EINTW5D,

(3) 2024 FO T HIfE
HEEBHARICESEHAE I 2024 FOVERMERIL B % 0.8 & LI2LAITIE 3,
994 b P& 1.0 L LTZEAITIZA4901 FoThotz (R 6-4) . 2024 FEIZTHISH
HPMAEIT, WTNOMY IR LEFHE TH IR EEAMEREREZ EEID | 15 26,340 ko & AL
AENTZ,

(4) 2025 FFLLFED 11

2025 FLARE S B O T FER THIORE R A MR K 4-2 B L OWHRE 4-1, 4-2 127, (g
EEHHARICE S EHEZ 10 FERHkSE L7256, 2034 FOVHHARITR 2 08 L L
T235E120% 28,662 F 2 (90% THIX L 25,905~31,561 h>) THY, P& 1.0 & L7
BAITIL 24,033 B (90% FHIXMIE 21,586~26,565 b)) THD (HHEE 6-5) , F
BBl ) B H LY EE R 2 ER D FESRIT B A3 0.9 LLTF T 50%% ElA5, RIS ERIL
HEMER % BRI ERIT B 2% 1.0 LR T 50%% ElA%, BUROEETE (F2020-2022) % ik
e L725A O 2034 4E O ¥ M T 30,205 B 2 (90% Tl IX i 27,355~33,163 k)
Th ) BEEFEEMR A LR DHERIT 100%, BREEEEMR A LR D HERIT 100%
Th b,
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R 4-1. FEROBAEN BE - RVEERLEERZ LR S HER

a) AFEEHEEERZLZ ERISHEER (%)

B 2022)202312024(2025(2026(2027(20282029]2030)2031(2032(2033(2034]2044]2054
1.0 100 (100|100 | 84 | 52 | 48 [ 46 [ 42 | 39 ( 39 [ 38 | 40 | 43 | 48 | 49
0.9 100 100|100 | 99 [ 86 | 84 [ 84 | 83 | 85 | 84 | 86 [ 87 | 89 | 92 | 93
0.8 100|100 | 100 [ 100 99 [ 99 [ 98 | 99 | 100| 99 | 99 (100 (100|100 | 100
0.7 100|100 | 100 | 100 [ 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100
0.6 100|100 | 100 | 100 [ 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100
0.5 100|100 | 100 | 100 [ 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 ( 100 | 100 | 100
0.4 100|100 | 100 | 100 [ 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100
0.3 100|100 | 100 | 100 [ 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100
0.2 100|100 | 100 | 100 [ 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100
0.1 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100 [ 100 [ 100 | 100
0 100|100 | 100 | 100 [ 100 [ 100 [ 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100
F2020-2022 | 100 (100|100 | 100|100 | 100 | 100|100 | 100|100 (100 (100 (100|100 | 100

b) FRAEFHEEERZ EEIDSHER (%)

B 2022]2023(2024/2025|2026{2027]|2028(2029({2030|2031 (20322033 [2034(2044]|2054
1.0 100 (100 | 100 | 100 [ 100 | 100 [ 100 | 100 | 100 ( 100 | 100 ( 100 | 100 | 100 | 100
0.9 100 (100 | 100 | 100 [ 100 | 100 ( 100 | 100 | 100 ( 100 | 100 ( 100 | 100 | 100 | 100
0.8 100 [ 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100 [ 100 | 100
0.7 100 [ 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100 [ 100 | 100
0.6 100 (100 | 100 | 100 [ 100 | 100 [ 100 | 100 | 100 ( 100 | 100 [ 100 | 100 | 100 | 100
0.5 100 (100 | 100 | 100 [ 100 | 100 [ 100 | 100 | 100 ( 100 | 100 [ 100 | 100 | 100 | 100
0.4 100 (100 | 100 | 100 [ 100 | 100 [ 100 | 100 | 100 ( 100 | 100 [ 100 | 100 | 100 | 100
0.3 100 (100 | 100 | 100 [ 100 | 100 [ 100 | 100 | 100 ( 100 | 100 [ 100 | 100 | 100 | 100
0.2 100 (100 | 100 | 100 [ 100 | 100 [ 100 | 100 | 100 ( 100 | 100 ( 100 | 100 | 100 | 100
0.1 100 (100 | 100 | 100 [ 100 | 100 ( 100 | 100 | 100 ( 100 | 100 ( 100 | 100 | 100 | 100
0 100 [ 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100 [ 100 | 100
F2020-2022 | 100 (100|100 [ 100 [ 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100

B % 0~1.0 TERE LIHAEDORRTFRIOMKBEELTRT, 2023 FOJRMEIIBIROREE

(F2020-2022) 2B FHIEID 3.8 Fhrd L, 2024 D IREERBAIRIC L HiRE
L LT, OB ROEEE (F2020-2022, =0.74 |[ZF1Y) THRELZGGT-HED
ERLR L, KFREERHRBIRICE S EHBGID 10 B L7225 BEEOHE
ERT,
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iR 42, FkOBMAES X UNAE RO EHEOHER

a) BAEROFEHEOHS (T H)

B 2022|2023 (2024|2025|2026{2027/2028|2029{2030|2031|2032({2033|20342044(2054
1.0 28 [ 28 |26 |25 (24 |24 (24 24|24 2424|2424 |24 |24
0.9 28 | 28 |26 | 2525|2526 26|26 [26]26]|26]26 27|27
0.8 28 | 28 |26 |26 |26 |27 (2727 |28 2828|2829 29|29
0.7 28 | 28 | 26|26 |27 |28 2929|3030 313131 |33](33
0.6 28 | 28 126 |27 |28 |29 |31 |31 |32 33 |34|34]|35| 37|37
0.5 28 | 28 126 |27 |29 |31 |32 |34 |35]36| 37|38 |38 42|42
0.4 28 | 28 126 |28 |30 |32 (34 36|38 (39|41 |42 |43 | 48 | 48
0.3 28 | 28 |26 | 28 | 31 |34 (37 39|41 [ 43| 45|47 | 48 | 55 | 56
0.2 28 128 126129323639 |42 |45 |47 50|52 |54 |65 | 67
0.1 28 |28 126|129 |33 |37 (41 45|49 |52 |55|58 |61 |77 |82

0 28 |28 1263034394449 |53 |57 |61 |65]|69 [93

F2020-2022 | 28 | 28 (26 [ 26 | 27 (27 | 28 | 29 [ 29 |1 29 | 30 [ 30 | 30 | 31 | 31

b) REEOFEEOHSE (T h)

B 2022)2023(2024]2025])2026(2027]2028(2029(2030]2031(2032[2033|2034(2044 2054
1.0 38138149 |47(47(47(47(47|147)|146|46(46(4.6(46|4.6
0.9 38|138|45|144(44(44(45(45]|146|45|45(45(45(46 |46
0.8 38(38|140(40(40)41(43)143)|144(44)44|44(44)46|4.6
0.7 38(38]135(3.6(3.7)38(40]41]42(42]|42|42|43]|45]|45
0.6 38(38]131(3.1(33)35(3.6]38]|39(39)140]|40(4.1]|44 |44
0.5 38(38126(27(29)13.0(32)134]135(3.6|3.7]|3.7(3.8]|42|42
0.4 38(38)21(22(24)26(28)29]13.1(32]33]|33(34]|39]|39
0.3 38(38|16(1.7(19)20(22)24]125(26]27]|28|29]|34]|35
0.2 381381111213 (14(16(1.7)18]19)20(21(22(27]|28
0.1 38(38|05(06(07)08(09]09]10(1.1]1.1]12|13]|1.7]|1.8

0 38(38|00(00(00])00([00]0.0]00(0.0]0.0]0.0(0.0]0.0|0.0

F2020-2022 |38 |38 (3.7|3.7|38|40|41|42|43|43|43|43 (44|45 |45

2023 FELIED B &2 0~1.0 TER LI=HAED[REFRIOKREZ T, HEBO-DERDM
£ (F2020-2022, B=0.74 (ZFHY) TiREZGET-HEORKRL R LZ, KFILREETHE
BAIRICE S EFHBBID 104EH L2 HEEOESRT,
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HRERS FEFRDAE

PRk IE, T5F0 5 (2023) 4R EEREE B A3 X OV ABC HE D72 O FAFEE (FRA-
SA2023-ABCWG02-01) | @ 1 REROEBANAE, SF0 4 44 8 HlCfE S T
LW S 2B 9~ D P SERERE 6 ) ISR W Tl R R PE & MSY 258195 F (Fmsy)
OHEEIZH Wz BARERSR (HI13222022) &, iR 5-1 IR LSRR E (BRFETHR
B BRGE, FlmBERE, BUROEEIE) A L CER Lz, BIREEORERD
FTREREICIL, [HAERBRROME - BEEEREHE - MR TR I 2 b —v a3 VBT
LA 2 — b (FRA-SA2023-ABCWG02-04) | IZX5 & HEihY 7 h U =7 R (version4.2.3)
BLOFHE Ny — frasyr (22> &5 1135850) ZH W o, fRRTRNCEHIT 5 3~14
A OEFREEIILL FORXTRD -,

Ngy =Ng1y-1exp(—Mgq—Fg1y-1) (a=3,...,14) (11)
15l L7727 V-7 OEREZIIUL TFOXTRD 7=,
N15+,y = N14,y—1 exp(— My, — F14-,y—1) - N15+,y—1 exp(— M5, — F15+,y—1) (12)
PRSI T 2IEE (F) 131 REROFEEBRIZIZEW, LFOXTRDT,
0 if SBy < SBpan
Fa,y = .BV(SBt)Fmsy if SBban < SBt < SBlimit (13)
BFnsy if SB; = SBlimit
Y(SBy) = en (14)

SBiimit=SBban

Z ZC, SBy &y FOEfaE, Fmsy 3 LN SBtarget, SBlimit, SBban (XZ L E LMl /&3
6-2 IZRE L OURLEBABOREETHD, £/, BFOBEREIILL TOXTRD
7
Cay = Noy(1 —exp(—Fyy)) exp(— M, /2) (15)
FEETPHNCE T 2R ERS L OVREEIX, 2 2 CROTAFMBIEIRESE E 7= 138525
I 3R 5-1 OFEHREA T U TR, BlAEILZ OGIREIZFERNIRRAEZ T U TR
L7,

51 Sk

IKEERFIE - ZUERERE (2023) 5FN 5(2023) AFEEJAEE BRI 3 L OV ABC BIED T2 D HEAR
fi#t. FRA-SA2023-ABCWGO02-01, /KEEMFFE - A BEME, BRIk, 23pp. hitps://abchan.fra.
go.jp/references list/FRA-SA2023-ABCWG02-01.pdf

IKPERTSE - ZUEHEME (2023) 5 F0 5 (2023) AL A PERIROHEE - FHLEVEEEI R - 1k

THI> R = b— 3 BT D H / — F.FRA-SA2023-ABCWG02-04, /KPERFIE « 2

B &, HEk, 14pp. https://abchan.fra.go.jp/references list/FRA-SA2023-ABCWG02-04.pdf

HE - NN « FAR—04 « VTR0 - PSS - FIRFER (2022) 5704 (2022) 4R

FEX 2 A B A KRB O BRELVEME % 1T B 3 2 WF PR B 3 & . FRA-SA2022-

BRP04-01, /KEENFIE - ZUEHERE, Bk, 48pp. https://www.fra.affrc.go.jp/shigen hyoka/

SCmeeting/2019-1/20220805/FRA-SA2022-BRP04-01.pdf

[m]
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MR 5-1. FRRTRFH RIS W - REE

SRR R i T T . —
s el
25 0.099  0.03 0.02 289 0.1 0.0
3 5% 0234  0.06 0.05 434 0.1 0.0
415 0.543 0.14 0.11 543 0.1 0.5
525 0712  0.19 0.14 666 0.1 1.0
6 1% 0.775 0.20 0.15 783 0.1 1.0
7 15 0.789 0.1 0.15 901 0.1 1.0
8 7% 0.737  0.19 0.14 987 0.1 1.0
9 1% 0.704  0.18 0.14 1,111 0.1 1.0
10 % 0.633 0.17 0.12 1,204 0.1 1.0
1125 0.652  0.17 0.13 1,307 0.1 1.0
12 % 0.768  0.20 0.15 1,439 0.1 1.0
13 1% 0.890 0.3 0.17 1,503 0.1 1.0
1415 1.000 0.6 0.19 1,620 0.1 1.0
1520 - 1.000 026 0.19 1,721 0.1 1.0

TE 1A 4 FEERFUHE B 5% C MSY & 8L D K EDOHEE DBRICHEH L 728K (372
bH A4 EFEE PR T Feurrent (2016~2021 4F 4 14 U 72 fSEIE) OBIRR)

T2 A 4 EERRE A THEE SR Fmsy (P72 6, S0 4 AEEEIFRFHETO
Fcurrent |2 Fmsy/Fcurrent Z#MJ 724 D)

3 BERROBIRED FC, S REOEPFHN CHEE 472 2020~2022 4 O4F# RO -1 F
CRCIIEIEAZ 522 F 2 %SPR #5 U TR Lz, 20 F il 2023 FEojffE &
DIRENZEH LTz,
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WEEM6 HIE/NTA—F LFTHMBEROBE

RE6-1. BHAEEBRKDNRT A—%

HAERFRR Bolfbi: | BCHEB | a b S.D. P
Ror— AT 478 /N R | B 45485 |21.,723.3 | 0.201 -

a & biXEHEERRRXOHEE T A —% | SDIIMARDIEERZE. p L8 CHBRERET
H%,

ER 62, EHEMEMEEREL MSY

HH [} Wi

. HEEHIEEMER, R KEGAEER MSY 2EB 7584
SBtarget & 243 Fhv

# (SBmsy)
o FRAEFRILEE R, MSY @ 60%DiEERNELNABA
SBlimit & 12.8 Fhv
£ (SB0.6msy)
B K HER, MSY O 10%DREENELNLIBAR
SBban & 2.0 Fhv

(SB0.1msy)

B KR AR PE B MSY #EBL T 51+ (JaEMRE F)
(2 7%, 3 W%, 4 %, 5 %, 6 k. 7 k. 8 i%. 9 %, 10 k. 11 5%, 12 %, 13 %, 14

Fms
Y % 155l E) = (0.03, 0.06, 0.14, 0.19, 0.2, 0.21, 0.19, 0.18, 0.17, 0.17,
0.2,0.23.0.26, 0.26)
%SPR (Fmsy) | 22% Fmsy (2353 %%SPR
MSY 4.7 Fhv B K A PE & MSY
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iR 6-3. BT OB ME L IREE

HH i P
SB2022 27.6 Fhv 2022 FEDOH R
2022 FEDREE (RERE )
(2 %, 3 %, 4 %, S 7%, 6 %, 7 Ik, 8 k. 9 %, 10 Bk, 11 ik, 12 7%, 13 B%.
F2022
14 %, 15 Ll E)=(0.02, 0.04, 0.1, 0.14, 0.15, 0.15, 0.13, 0.13, 0.12,
0.12,0.15,0.17,0.2,0.2)
U2022 11% 2022 FEDREER|S
%SPR (F2022) 30% 2022 4ED%SPR
%SPR (F2020-2022) | 29% AR (2020~2022 ) O EE X ST H%SPR*
EEELEMERED B
SB2022/ SBmsy L4 B RF A PE B2 ER T8 A E (A IRE AR
(SBtarget) ' R)Izxtd5 2022 EOB AR
F2022/ Frsy 072 %#ﬁﬁiiﬁ%&%ﬁfrémﬁm:ﬁ?é 2022 4E
DIREED*
BABREOKYE MSY Z#EH T 5/KHES LED
I E DK UE MSY Z#EH T5/KHE% T ES
BAago#m Hhn

* 2022 FEDBIRFL O T T Fmsy DIfEEL2 5 25 F 2%SPR #E L THEH LR - HER,
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FRA-SA2023-SC08-01

2024 FEOF A E (FRIEHE) :26.3 Fh

2024 D BROWEEIZ

2024 D

HH R x4k L (9%)

(Fh) (F/F2020-2022) nEEE
B=1.0 49 1.34 14.4
p=0.8 4.0 1.08 11.8
B=0.6 3.1 0.81 9.0
p=0.4 2.1 0.54 6.1
p=0.2 1.1 0.27 3.1
B=0 0.0 0 0.0
F2020-2022 3.7 1.00 11.0

& 6-5. R2D P EMAOIHERTRFHER

ZRBLCWARMEENE : AR

— 00 2034 FEIZBABRNBLLTD

° B AEERY FEDHESR (%)

B oEfRk | TREME | ’

(Fh) (Fhv) SBtarget | SBlimit SBban

S S S

B=1.0 24.0 22-26 432 100 100
B=0.8 28.7 27-31 99.7 100 100
B=0.6 34.7 32-37 100 100 100
B=0.4 429 40 — 46 100 100 100
p=0.2 53.9 50— 57 100 100 100
B=0 69.0 65—173 100 100 100
F2020-2022 30.2 28 —33 100 100 100

-57 -




FRA-SA2023-SC08-01

HRERT7 HEZHELVYiIREE (CPUE) OIZ#(t
(1)CPUE BE#£ L D#Z#&

SF0 3 (2021) FEEFFEECIX. A — MEFICB T 2MEORWT 2 —= 7R
G570, THER, HRE, M&)IR, FRi RO FEHIXIT 30T 5 32 CREIASERE L&
ZERL, BRSO REEN 4258 L= CPUE (L2317 L2 (5 - JiR 2022)
L2cL, &F 3 (2021) FEEEFEFAGOE T /LTl G ~0 BTtk 5 RO
TALDEEEN /P BT T2 & HX 2 & O ff i B4 ORI RE O 1 5 52
BIROERHEE BN HD 2. SLITETFAZKORES B ot 2 & 3RS
LLTCETFNTZ,

B4 (2022) AEEEEPEREM CIX, TERMOIERIET D 2 X Bk, B o
WEFET 2 2 X (e, \OUE) | #REIRAAEREET 5 2 #IK (JH, FRlR) . s
m%%&%ﬁﬁ%ﬁﬂAfﬁiﬁéﬁﬁ@D%%E*‘wf%ﬁﬁim@¥#ézﬁﬁ®\
7 HUX (D HHOVE AERIE 2 Vi) T 8 offplkicxt LT Bl % 12 CPUE ¥ (b & FEhi 3 %
ZEE L (EHIEH 2023)

SEERFFHECIL, BFn 4 (2022) FEFHI CAHBMET T REHED 1 o& LR
SN TW5S [CPUE AEMEAL AR FEN L DU A~DILK | ITXHST D7D, WEEE X 0 iRk a
Fhiti UC & 72 7 MIRKITIN &, Bz (i R O ATR X 38 X OV =2 EHIXIZE T 5
7 — % % 72 CPUE OFEYEIC OV TR 21T - 72,

(2) Fik

CPUE HEHEALICHAWET — 213, BEEICBWTHIMERO L BFIH TE 57— AWM F
ELTZ b, AR S (BEMEBRITIZ ERV) 2L, £, J87
PEIGHE S P4~ D Ve & Bt GRS 13 MH) OfrEFRA T2 & &
12, FRA-ROMS II (Kuroda et al. 2017, 7 —X 7 Z7& A H : 2023 423 H 31 H) 7Ll
WIZE T DB S A U CHE S E L TEATH & L L, 4K, 2K
Wk CH A L7z CPUE BRYE(LE 7 /LIT, RAESR 2 e & LI —RILBIEET L
(log-normal GLM) THh YV, ZNVET VTR OALEZZBE LI TOET LV E LT,

Log (CPUE)= Ul J7 + @ + ZRET + KR+ PR+ PR+
HPE 2361 D B DR + R o Bl dbix 0 fE e 7=

KR, i, PEAICIE FRA-ROMS DO BEHTE A AV 2, 73, 7 ET LTl KED
HEVHIX - WA FRE, OmJE. 100m 8, 200m JE, 400m /&, JKBO S EEHOMEE T
NTIAZES L L TEA L7, FRA-ROMS I 7 S 3 2 45 MK a5 O E 1%, ﬁ%l
7-1 R LR ERRE 0.1 FEZ U v Rodn b —# = RO B mZ mEER & oo

TWIE LTz, 7ok, EfLoLB0 | HRIEDEICBW T, MR & TERMmN J\%\T
BEEZIT-o>TVDN, WROWEMITERGNE TR > T D GE)IIR - 7 EiIR e,

THEWR - BRG] . L7eh > T, YiEHKIZOWTIE, il R o #EEE Chll « OREHE
{LETNVEHET D ELHIZ, TNENOETATHIA D7 v RIZBT 2 FEITEZ 0
'ﬂ%@_%bﬁ_Gﬁﬁi\Hm5AMBSC%ﬂkIWASANBSGB@S%%%)oﬂﬁﬂl
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BT 5B AbG O I1T, B 138, 139, 140, 141 ED S b, —# =R E OW#E TIRE L
TR bV EORME AT 2 & & L (X 7-2) . Bl o f% 2 A
2o e LTiE, RER O BAb O 2 GRGRR 138 BE— 3Rk 139 BE. R 139 B — Uk
140 FE, HAR 140 E—H R 141 ED 3 D) ZFHHE L7z, Z OfEIZEM AR DR 2=/ 2

(RREZTFEICLE) tbEEXHBION D, BEGOEE LRHZTH D, HENE
oI EENIE R, AZRERAER T RA~OhE 72D 2 L n . RREEOEIRGE
i CiXZnzERFEE~0 TREONA)] BELE L, SHEHE LTEA L, B, 8l
FERATE D27 —XITABICPUE THV | bkx RZHENEREEBRET D &, HENT A —X
BT —28% B> TLE S T &, ETMRNEMICR 2 REELH D Z LD B3R
DHEEETDHET VEEANLT,

N2 METVE, TAETMZHOWT, FlBIEHERY D ORI EREE (AIC) 12X 2
ETNVERE TN LIZDH, i/ AICH2 OFEPHIZH HET VD 9 6 SHEB O F/
DET VA, B - WERTOHANEZE L TRE LT, 72720, AIC 1T X D EEEIR
IZFB T, FRA-ROMS I H 45572 FE ORI ZER T, BEOEERBZ STt T v (f
ZIE, 0 m KR & 100 m KIERZFIRFCE TS D) 13, EROMEE SSCEEG 258 LT
DR LI BOAREZELET NV EMOTNOLRIRL Y%ET VAR NET VE LT,

(3) #ER

—HO T BT ALY BRI 72 9 HIXK (5 B HEEE 1T 2 i) O MET L&
e/ AICH2 OFEFHIC BB G A DA A Ml B2 7-1 1R LTz, B TR L7z Ran
BHIX DA N T NOEE, KO TR LIZON /N AICH2 TF /L CHEI L7-2%, Bk
IFTREUKR L Th D, Fio, BT/ AICH2 O TR RS NTCET N ERT,

UEDORZ NETMZEIT D89 H Ol & FE R OREZ i L. 2%k CPUE O4F K L
v REFE L, 9HIX (9 B 0L 2 V) DfE%E(r CPUE & / 2 J /L CPUE @
N LY ROMIHMEZ R 72, 73 12ZNEHR LT, R Ly ROFRFIEB L OE
FOET MAEROFNA, E 7 /L2 s & O E(L O FEMI TR ME L CPUE (B3 2 30 (8k
- : FRA-SA2023-SC08-02, JF47f : FRA-SA2023-SC08-03, HLmiE O #h (T4E) : FRA-SA2023-
SC08-04., HFE O (##23)I11) : FRA-SA2023-SC08-05, it : FRA-SA2023-SC08-06.
=k : FRA-SA2023-SC08-07, J\ 3L/ : FRA-SA2023-SC08-08, Jt# : FRA-SA2023-SCO8-
09, FHHL : FRA-SA2023-SC08-10, fHIANIA : FRA-SA2023-SC08-11) Z/kL7=, 728, 9 HiX
(9 HEFUE OERIL 2 MER) 12 x, BifE CPUE 23 o FHMIX D/ 2/ CPUE b
e 7-3 [R LTz,

NLEDET VTR, EEIC L 0 MEFEEREE OB Z + 53 1B BRI TW 2R ATEMEDS
EBZ LN Z 0D AFE OGN CIETE IR &EEE & L CTEHE(L CPUE 28 HE 7,
J 2F NV CPUE 2T 52L& Lz, LEN- T, MEE 7-1 1ITFEEEZELET LD
FTORRXRNETATHY, Z3EFELLTRLTWND,

N2 METIVTIR, B FEH ORI A, BRI 30 TRREE [ o Bl bk O R 72
TI38E L 139 EDEMBEIRI Nz, £/2, RAMET A TERINRDSTZHD0D, F
B, $k7-. RS 0 (T-3) Thi/h AICH2 OFIPHDO L < OF T IVICRIEE NG £z,
i, BEIRIEITHICH 725 2018 A 12 A (EK 7-3 ¢) DX DT, 138 FE~139
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FEAPECREAT O RGNS K 2 &5, Z OFBAEEITREEFT DG 0 DO IEHRIC 72
STWLHLDEEZLND, Fio, MHE T 140 E L 141 EOZENRRA T T LITER
S, ZEETHR/N AICH2 OFPHDZE K DT T MZRIEENEG N5, 2009 4 5 A
OfF 2R 7-3a) O X HiZ, ZZTALRF RO DR E Th D & FrEt el
WINHBRIZ A D 7r— AR %\, HIEIZE T 2 BHekx OIS\ Tk, G, fERTR <
B S U, RREL RS O (FE8) | B 8k & W o e AR FE OB HIX T | B/ AICH2
DEFHDZL K DETMTEENTA, ., =FE, \LETIERRI R WERICH
Slz, = KEOZNES . BEINEELT 5 2 LIk BN TOKIE R FED LF-
TR DAL E WS T2 AW 72D —> L L TR I rTREENE 2 b b,

IR

Kuroda, H., Setou, T., Kakehi, S., Ito, S., Taneda, T., Azumaya, T., Inagake, D., Hiroe, Y., Morinaga,
K., Okazaki, M., Yokota, T., Okunishi, T., Aoki, K., Shimizu, Y., Hasegawa, D., Watanabe, T.
(2017) Recent advances in Japanese fisheries science in the Kuroshio-Oyashio region through
development of the FRA-ROMS ocean forecast system: Overview of the reproducibility of
reanalysis products. Open Journal of Marine Science, 7, 62-90.

Hifr, IR BAR—0h MRS, Prsisede, SRR (2023) SF0 4(2022) 4R
X o A S A KFEERBEOBIRGAN. FRA-SA2022-AC-37, 43N 4 4F B3 23 [E JE 0 /K bk
O EE IR FEAM, KPEJT - KPEMN - BE K ME, B A, 50pp.
https://abchan.fra.go.jp/wpt/wp-content/uploads/2023/06/details 2022 37.pdf

EE - BPRER (2022) 5 3 (2021) K X XA KREPERBEDO G IHFET. FRA-
SA2021-RC02-2, 0 3 4R FEFe /3 E R AR D i G IRETAR, KPEFT - KPERFZE « BR
HtE, BT, 47pp. https://abchan.fra.go.jp/wpt/wp-content/uploads/2021/details 2021 37.pdf

[m]

[m]
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ffi2[X 7-1. FRA-ROMS IFEAEHTEDOHIH 21T 5 BBAE (7Y v F) O

139° E 140° E
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» .U cEmtBsoreER/mEE)
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(a) 20094054

36°N- 138°E = 32.8
P
35°N- 141°E = 351
34° 138°E-139°E = 0.4
139°E-140°E = -0.2
L 140°E-141°E = -2.5
w
32°N {RER - TR
. wWES
31°N NLE
" (] i [ im%ugﬂ
30°N " ] 1 [} ! ] ' ] %;
132°E  134°E  136°E 138°E 140°E 142°E 7
RE
(b) 20114088
36°N - 138°E = 33.3
et
S9N 141°E = 35.2
34°N 138°E-139°E = -0.4
’ eSS
,gq_! 33°N = ’
32°N - A - TRER
HEE
31°N- NXE
oo WEEOER
° ] 1 [} ! ] ' ] %ﬁ'
132°E  134°E  136°E 138°E 140°E 142°E e
RE
(e) 2018% 128
138°E = 31.4
139°E = 33.9
140°E = 34.4
141°E = 35.1
138°E-139°E = -2.5
139°E-140°E = -0.5
140°E-141°E = -0.7
AR - THER
wEE
NELE
O°N A ] 1 i ! ] ' ] iREDg{S
132°E  134°E  136°E 138°E 140°E 142°E B5E
BRE BT

e 7-3. Bt OMRE LR E R O Bt O R E 2= 04
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MR 7-1. BIRS N7 9 HUX (9 BRI DT 2 VEE) O MET V& F/ly AICH2
OHFPHOET WIZE EN DAL, HOTRLULEDENEHXDONRA NET LOE
B, KETRLIZOD F/ AICH2 T7 /WIZE ENT2E5, BBITKIEDRE W OEE
ICHWTWRWZ & a2t £, B/ AICH2 O#PH C®EIR S =TT VL,
*NLE T, 25 L UTEIRE B LM F O/ AICH2 LINOET VR For
L. BEDHEIZZD S BT A= AHER/NDD AIC F/NDOET VO A %
ZNE I

Hi b SRl o3 ‘ B RERO » e
ik FEIL R itlan i 1) ek | Stz o i KR | T
- TR e K VK
0 [100{200|400| i 138113911401 1601500400 5| 0 |100[200{400] J&
- 139 | 140 | 141 - -
#+ 141 18] 12 13 141 [14]|3)]414]|14 34 6 40 | 40
3l 140 2|7 5 1413|919 9 9 9
HOR
&0 140 36 14| 13 (30|51 |24 |11 2| 7|33 |3|2|3[3]|3]| 54| 54
T2
B
e mp 140 1|11 9 111 1| 9 9
fhZ=)1
T 139 515 1 1|1 |18[4]7|1|1]1 12 3(1] 19| 19
=EE 139 6| 2 11|58 8| 8 8
I\ B 139 [23]13 2 |14 1|1 |5]5]5]3]1 19| 4 |12 36 | 36
G 139 8 | 5|8 |1 821 2| 8 8
Liind 139 26 7 |22 (13| 5 |18] 8 11|31 26 | 26
Frls 138 32 |32(19|13|4[6]7]|6]1 17| 15 32
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fEFR 7-2. 9 MUK CRAUE 130 3 28 R o4 36k & o 2 ) 1 IRAR o0 B3k s X OVl
Wk DY) OFEHE(L CPUE, XA X O 2B O Tl L 72 XxHE, KFEIETF
2 —= 7\ H L7z CPUE %/~

HEHE(LCPUE  (FH i)
WX gk BEE ORRUE O ERUE O RRUANE MRl —EE LR PR R AR

TRk (%) (pz=)10) )

2000 1.02 1.65 1.96 1.80 1.50 1.06

2001 1.21 2.11 4.38 3.25 1.30 1.06

2002 1.07 0.67 0.97 0.82 0.96 0.89 0.90
2003 1.05 1.07 1.56 1.56 1.56 1.31 1.14 0.90
2004 1.06 1.05 1.29 1.12 1.20 1.19 1.25 0.86
2005 0.98 1.19 1.81 1.97 1.89 0.98 1.27 1.39 1.02
2006 1.10 1.23 2.18 1.30 1.74 0.93 091 1.62 1.09 0.93
2007 1.21 1.19 1.49 1.62 1.55 1.29 0.83 093 132 0.98 0.76
2008 1.02 1.08 1.48 1.41 1.45 1.13 0.96 0.68 131 1.19 0.64
2009 1.02 1.01 0.65 1.08 0.87 1.19 0.80 091 124 1.22 0.64
2010 0.97 1.03 0.49 0.32 0.41 1.06 0.90 .12 1.01 1.01 0.75
2011 0.80 0.84 0.53 0.70 0.61 0.90 0.79 121 1.07 0.92 0.82
2012 0.75 0.94 0.37 0.18 0.28 0.80 0.69 1.03  0.89 1.00 0.95
2013 0.61 0.71 0.51 0.19 0.35 0.79 0.97 1.04  0.67 0.70 0.85
2014 0.67 0.75 0.58 0.26 0.42 0.79 1.22 1.04  0.88 0.77 1.18
2015 0.72 0.78 1.19 0.36 0.78 0.91 0.98 0.83 0.81 0.77 0.82
2016 0.91 0.80 1.22 0.75 0.99 0.86 0.95 0.90 094 0.78 0.91
2017 1.01 0.74 0.34 0.39 0.37 1.05 1.32 093 0.78 0.68 0.91
2018 1.12 0.91 1.92 1.03 1.47 1.05 1.23 .06 0.65 0.72 1.06
2019 1.19 0.85 0.25 0.36 0.30 1.09 1.10 0.96 0.49 0.93 1.49
2020 1.27 1.10 0.14 0.30 0.22 1.11 1.20 .19  0.61 1.13 1.45
2021 1.22 1.10 0.27 0.27 0.27 1.05 1.13 .06 0.77 1.31 1.62
2022 1.31 1.32 0.31 0.49 0.40 1.02 0.92 1.19 040 1.01 1.57
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e 7-3. g R - (S ) EAE RS R H AIRE 72 10 #IX D / X /v CPUE, £&E %41
DL TR L FRHE, KFEEF 2—=2 I L7 CPUE %577,

7 X FLCPUE (HH%HH)

X e W5 A OE SRS R s R SR OYER ORI R AT
HHE (T2 (HZ)11)

2000 1.11 1.23 1.80 1.59 1.14

2001 1.32 2.58 4.08 1.50 1.23

2002 1.03 0.71 1.19 092 0.98 0.74
2003 1.04 0.99 1.32 1.51 .19 1.17 0.78
2004 1.08 0.98 0.94 0.84 1.07 1.06 0.75
2005 1.01 1.11 1.28 1.77 0.99 .32 1.31 1.24
2006 1.14 1.23 1.91 1.19 0.95 0.89 156 1.18 0.83
2007 1.23 1.24 1.29 1.43 1.34 0.91 1.01 131 1.03 0.82
2008 1.07 1.17 1.36 1.28 1.15 0.98 0.97 137 122 0.64
2009 1.08 1.14 0.76 1.45 1.28 0.92 1.17 140 1.40 0.64
2010 1.00 1.02 0.43 0.27 1.05 1.02 1.04 099 1.04 0.66
2011 0.79 0.84 0.73 1.05 0.92 0.76 1.08 1.04 094 125 071
2012 0.75 0.96 0.41 0.26 0.81 0.69 1.01 091 1.04 1.04 0.89
2013 0.60 0.79 0.61 0.23 0.83 1.01 1.27 073 075 099 0.90
2014 0.67 0.80 0.70 0.36 0.83 1.19 1.04 088 0.89 1.04 1.08
2015 0.72 0.83 1.21 0.33 0.93 1.04 0.94 090 081 1.04 0.87
2016 0.90 0.84 1.78 0.88 0.89 0.95 0.97 102 085 097 0.93
2017 0.99 0.72 0.69 0.51 1.03 1.28 1.03 08 074 109 1.02
2018 1.10 0.82 1.07 0.75 1.00 1.18 1.07 061 0.63 105 1.16
2019 1.16 0.77 0.52 0.38 1.00 1.03 0.79 039 073 0.86 1.40
2020 1.22 1.04 0.18 0.40 1.04 1.16 091 048 093 083 1.52
2021 1.16 1.01 0.37 0.29 0.99 1.07 0.86 0.63 1.06 0.85 1.65
2022 1.26 1.25 0.93 0.73 0.95 0.82 094 035 0.86 1.76
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HWEEM 8 FIEHMSRFATNEREDRE

AARE LI D2 ARHEEFEHMIIC B W T, Rt _& i e LT, BIFFHETFIE.
CPUE EYE(L, i - BFE - HEHROEEICHONT, TR TR LSRR T~ &
ML LTI £ (Mig#£8-1) .

(1) B FE

FERRREZ & OB 2R L BT 5121% Age length key IZFBIERN B TH D, L
22U, i R K ST L E e REMOERIEREBICRY 235 Z &0 6,
ARBRETIL. BEERT AITIEE S TR, FDT=8, KAEE ORI AR R
DIEEBIRS D Z ENBELBND, FOHE, HOFICEBFEMBENHI L TH, ZOh]
BOFITEENT-FHRBEOIRERE S RRFICHENT 5 Z &2 b, HAEERROHEE., FF
KT RNIZIBNTIE, BUIRD Age length key DIIEABIET 5 Z ENEEND, FlhinplifasE
REOHEEREFL A ED 7=, FiCB W CIREW i 2> S IR OHEE 21T 9 FIEORK
HEHED TN,

BRI O @ EEALIC T . VPA OFHED E 572 585, Age length key DR§IE D% &,
Fio, FTa—=27 VPA USNDO T - MABEBIEMBOBEREZRFT 52 L%, ¥ 244
OFFer 2RI AT - P R E - B 2 D,

(2) CPUE f=¥#E{p,

NECHBIZE O — LR KO, BN U A MBIEZEIC OV TREERA AT TE TV
XK2xHY, 25D CPUE IZOWTHFa—=r7 VPA OFEL L THEHAT I Z L L HE
BCThDH, Mx T, BUR, CPUE EH¥E(LIZITABDOT — & ZEH LT\ D23, ARIRe H A
72 EDFMDNNENL D R OULEIRH] OHERRE TN M E TH 5, JE TIT MR
DWNTIE, BFEEE G AFHICR ST EnbhN 5 (2022) OFEEISHT R ES5HZD
BN METH D,

LA IT EER CH L B B AL E T 5 e, BRI ETE
PRSI BT DI MN 72 h o T2 BRI > W T, 2 2 /L CPUE %843 L, CPUE
ML Z ATV EIRFHmICE D A AT, B\ SC R X Tl Yk CPUE O & IR
SO IAFITITE > TRV, FHEOHEZIT- 72, 72, §# A FHIZ-2V T, CPUE
DOFEPUEF 2 HED T2,

(3) A5 - W - PR O

XFUAXAMEICBITHIRE LT, BEPICHITO DS T2IEY DY A EITHEIND
BREThDH, BUEOEHHAICI T IEERE TIX, BFIC XLV ERh Thbh B
MEE SN TR, ZOFER, BREMIZFEEThHIUX, BRFECHREM 228 b3+
X ORJEMMTO X Sz, BlfaE, ElRE, MAROBERITZEL L2 (K4-5) , BFEH
(CHERE A 3 B B A, EIRE, Bl MAROLEIENNEDLS ARtELH D, BE
IZOWTIE, HARD (2022) HABEIC, REIROFAMN GR350 2 15 RINER
OGN MNETH D, SFET, HYESHITBW T, SHEOMAE S IEEFHRIZON
TOIEFEEITHT,
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WEEIZBI LTk, AED 3. () ICRE#EL7- 2BV, 2009 FELUEDT — 208372 &
A OBEERIIC L BRI NTVARWED, 5% IFRINENVELEZ D,

ARG B RIS 0 B O B ALk O 5 HAL R, RSO, IR LI X B
¥ E L, BHAIZEELTWARVWEDTH S, KEFED - RICBIT A HEECE
MREIC OV TIE, R L LC, MR =SSR FERICRIT 2K EGEERZ RFAITIL
LLTEY, 2022F1%179 hoThotz (F3-1) ., —FH T, 24 12 A LB EES
e P CHET A MM A E O E MR EICHOWTIL, HEREREEORERAEL LT
X URATAPBMEI N, KFEFEFE - B G RO E i m G EFE E W (B
SHE1~12 A) BEM FRI) 12k bE, 22X OUEHERIEEREIL 72 F 2T, WK
BNZIXPFEM 2.4 b M543 b, REBF#E 44 ho ) MR 8.1 R ARfFKIE 0.1
Mo Thoto, T OEITERFENIC I B AEMMBIREREICEE SN TR0,
Ak e tE IEN VL ECTH D B 2D,

51 Sk

BB AR - REFRER(2022) HREBENIZ IS 1T D F o A XA JENL T A MRIRZFED
CPUE. S0 & IEEATIE, 23, 137-138.

KRVLEHER - PRI A RS | X Ml eI RIS R (B 5 4 1~12 A) ElilH

EARHER « B T - KAVER « HIIEEF(2022) Bro BB EMIcB T bR A X A ¥k
DEFPEEICONT. B OEPRIEFEIE, 23, 138.

B OEA - KPR - sPER - MR EA ¢ (WIEE « FJFPRK - B - kiR SRR -
R OEE SR AR - SEIR gm e SRIEDLE - HPSRIR (2017) ¥ A XA OBPRARE &
EWE B KEERSE - BB RIS, 44, 1-46.
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MRE 8-1. gl & mat ~ S FEOTEAIER

MR AR R
IR RN T 1k < AR i 11 08 AR O HE E RS 1)
EIEFEm OO & A BT T R EO FE R DR
CPUE #E#E(, -1E#E{, CPUE OF5 R

- CPUE #EHE(L AR SNt DY, (a3 ~D YLK
AR B BIZEFEZ S ORI O ET

BE RS RERONE | W RUEEOR
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