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2018 20.9 10.7 3.5 0.63 16.9
2019 17.8 10.2 2.9 0.55 16.3
2020 16.2 8.7 4.4 0.94 27.0
2021 13.6 7.8 3.0 0.87 22.1
2022 14.4 7.1 4.6 1.33 32.3
2023 11.0 4.5 2.8 0.85 25.3
2024 10.0 5.2 2.6 0.90 26.2
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H RS PRACYEE  (SBtarget) 13V w7 —RIFAPERIRICHK S Z R L7 SBmsy TH D,
PR BEEEVEE  (SBlimit) 35 K OMEBUKYE (SBban) ICE N EAUEEEZ HIW TV 5,
Z 2 CITIREEAREL B ITIX 0.9 ZH Wz, BAEHR © Fmsy, JKEAEHR © 0.9Fmsy, HAHR
HCR. JRAEGHR : ZRIROKYE, SRR « BRIVE IR AEVEME, FhOumkhr « BARE B EVEfE 4
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X 5-2. FEREEMEICES REFTEBRREZ ROV TR GRE) & BUROMEE (F2018-
2022) THREZGT-HEOETA (F)
KEBITEHE, BETIZS I 21— a3 URERD 0% B3E TN 5 90%THIKRE., #l
BIL 3B OFFRETFRIOFIRTH 5, BAEDORORRMRIL BT HREER, EHRIZT
FRAEBRILYEME, FRABIIERKIELRT, JAEREOROBRIT MSY, #EERIS DK
ORI Umsy ZRF, 2023 FiHoRERII TR SN 2 &R E LR OREE
(F2018-2022) X WiRGE LTz,
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*3-1. GERE - EXBAER (HY)

I KFEIL - K
e e BE avr wm ok oemw O g K

B At * x48 s )%JE?GZ]Z x4 ER/ES
61 T

1982 84,023 84,023 - - 0 1,354 61,917 826 19,927
1983 65,833 65,833 - - 0 1,721 36,552 2,308 25,252
1984 92,096 92,096 - - 0 4,667 55,088 5,816 26,525
1985 120,123 120,123 - - 0 10,287 62,420 17,092 30,325
1986 107,583 107,583 - - 532 3,925 53,655 18,010 31,460
1987 97,262 97,262 - - 0 4,097 35,929 10,532 46,704
1988 57,242 57,242 - - 0 4,579 18,240 12,067 22,356
1989 47,458 47,458 - - 0 2,082 15,331 8,034 22,011
1990 27,864 27,864 - - 47 2,070 7,767 5,678 12,302
1991 23,024 23,024 - - 113 692 7,164 5,070 9,984
1992 56,060 56,060 - - 10 4,434 11,870 20,284 19,463
1993 65,231 65,231 - - 0 3,335 19,511 18,327 24,058
1994 71,962 71,962 - - 0 2,348 18,718 26,894 24,002
1995 131,067 131,067 - - 14,824 3,040 21,057 64,498 27,647
1996 179,832 179,832 - - 13,184 10,938 26,514 72,788 56,408
1997 146,324 146,324 - - 6,589 5,008 24,871 63,903 45,953
1998 58,385 58,385 - - 7,641 1,334 15,348 23,544 10,518
1999 121,315 121,315 - - 14,238 4,381 19,607 56,695 26,393
2000 113,597 113,597 - - 25,548 3,830 23,365 44,230 16,624
2001 116,056 116,056 - - 46,230 4,022 18,847 33,817 13,140
2002 110,135 110,135 - - 11,746 7,802 16,760 46,575 27,252
2003 110,413 110,413 - - 11,464 5,686 19,948 53,951 19,365
2004 158,927 158,927 - - 16,673 23,107 18,631 74,934 25,582
2005 191,870 191,870 - - 35,965 23,182 12,705 73,986 46,032
2006 192,976 192,976 - - 42,643 20,777 11,890 89,427 28,239
2007 122,171 122,171 - - 42,627 10,319 13,579 42,525 13,121
2008 149,584 149,584 - - 46,848 19,624 12,572 45,411 25,129
2009 179,244 179,244 - - 64,200 13,488 10,643 62,853 28,060
2010 190,993 190,993 - - 44,136 32,121 13,732 68,058 32,947
2011 180,014 180,014 - - 54986 13,537 11,676 66,234 33,580
2012 135,075 135,075 - - 35991 14,278 8,015 56,504 20,288
2013 109,998 109,998 - - 33,088 16,855 7,545 30,294 22216
2014 120,382 115,192 9 5,180 41,393 17,005 7,568 33,608 15,619
2015 81,431 68,925 43 12,463 15,565 20,473 5,597 18,155 9,134
2016 49,215 46,892 141 2,182 2,907 14,998 7,048 12,500 9,440
2017 36,658 34,345 594 1,720 2,392 11,877 4,584 4,972 10,520
2018 35,846 34,828 439 579 599 8,270 3,640 8,274 14,045

2019 28,051 26,864 681 506 892 15,328 1,655 4,116 4,874
2020 43,999 33,343 4,989 5,668 5,182 17,124 3,265 5,432 2,341
2021 30,450 27,784 1,191 1,475 861 18,333 2,455 3,878 2,257
2022 53,109 32,608 6,363 14,138 3,479 7,099 3,079 5,353 13,598

2014 AL O 1 > 7 38 KOV [E o I B3 S,
IR SR M, 2h <0,

- 27 -



FRA-SA2023-SC12-02

#4-1. ar— FEERER
M B R IRARAT (23— NMEAT) (1B T 25HREMETH 0 | B OS5 TR RS 5.
#3-1) &i3EF. Bhb,

i

S ERE | BRE | BIAE | MAE | BAERE | fELHE %SPR | F/Fmsy
(G | GHb) | Tiby) | (BR) (F&/kg) (%)
1995 13.1 30.9 4.9 7.32 15.0 42.4 6.97 2.63
1996 17.7 37.7 3.8 15.49 41.2 47.0 6.23 2.48
1997 14.9 26.8 5.2 5.28 10.1 55.7 5.12 2.91
1998 5.8 25.4 5.0 5.48 11.0 23.0 23.28 1.19
1999 12.1 36.3 7.3 8.26 11.3 33.5 16.19 1.51
2000 11.4 34.5 10.0 6.49 6.5 32.9 17.08 1.53
2001 11.6 37.8 10.4 7.33 7.0 30.8 19.46 1.34
2002 11.0 34.2 10.0 7.74 7.8 32.1 19.11 1.47
2003 10.9 29.9 9.4 8.25 8.8 36.5 13.54 2.08
2004 15.9 64.6 8.1 30.80 37.9 24.6 20.77 1.29
2005 19.2 65.9 12.3 8.58 7.0 29.1 19.68 1.43
2006 19.4 58.9 34.0 6.91 2.0 32.9 24.42 1.16
2007 12.2 58.7 243 11.67 4.8 20.7 37.02 0.65
2008 15.0 48.2 19.7 6.77 3.4 31.2 23.60 1.15
2009 17.9 72.0 21.7 23.16 10.7 24.8 25.08 1.10
2010 18.9 70.5 16.8 7.81 4.7 26.8 27.41 1.00
2011 18.1 59.4 31.9 9.00 2.8 30.5 26.56 1.04
2012 13.7 49.4 22.1 7.39 3.3 27.8 27.63 0.99
2013 10.9 42.8 20.2 6.52 3.2 25.4 33.36 0.78
2014 12.0 33.6 17.1 7.27 4.3 35.7 19.54 1.38
2015 8.3 26.5 12.3 2.85 2.3 31.2 24.89 1.12
2016 4.9 19.9 10.4 4.30 4.1 24.7 31.22 0.87
2017 3.7 18.7 7.9 3.42 4.3 19.8 38.86 0.65
2018 3.5 20.9 10.7 3.02 2.8 16.9 41.81 0.63
2019 2.9 17.8 10.2 2.37 2.3 16.3 45.48 0.55
2020 4.4 16.2 8.7 2.75 3.2 27.0 29.00 0.94
2021 3.0 13.6 7.8 1.88 2.4 22.1 31.83 0.87
2022 4.6 14.4 7.1 3.39 4.8 32.3 19.93 1.33
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F 42, HFEHEIC X D EIREFREE
r: A ER JOEIfaE L OGRS (DOOOIELBHIAFE~2022 FHRHIOMA R & DO
BAMRE, O1E 2010~2022 FIAHADOINAE & OFEIFRE, @F L@ 1% 2005~2023 4F
OB E L OMBRE, OBLV0@ Xak— METICBIT 2T 2 —=2 71,

F O) ) ® @ @’ ® ®
1995 5,841 5.00
1996 19,815 53.57
1997 1,229 4.17
1998 121 4.76
1999 4,825 20.83
2000 534 30.77
2001 21.98 14.08 3,642 0.04 24.14
2002 26.98 16.12 2,175 8.11 36.67
2003 21.52 14.67 2,460 1.01 25.81
2004 52.73 19.90 42,613 11.11 69.23
2005 29.79 14.69 2,066 4.36 5.38 0.62 3.70
2006 8.70 12.27 146 7.57 9.13 0.01 3.45
2007 36.36 17.70 20,912 53.24 29.60 5.34 30.00
2008 28.85 12.45 3,139 42.87 30.69 2.13 27.27
2009 42.11 20.14 22,768 16.27 16.92 16.59 58.33
2010 26.32 17.72 7,461 22.84 21.80 1.48 21.74
2011 29.55 14.32 7,935 50.57 15.28 0.22 23.08
2012 35.56 18.41 13,751 26.37 18.20 1.97 30.77
2013 38.64 17.33 14,326 43.12 20.55 104.14 73.68
2014 23.64 17.98 8,042 24.13 13.17 0.14 50.00
2015 29.73 17.86 1,547 9.04 4.28 2.98 18.18
2016 37.14 18.88 5,712 12.16 3.33 15.00 33.33
2017 53.57 19.86 433 14.61 4.27 21.57 33.33
2018 68.18 18.42 895 109.59 3.28 601.11 69.23
2019 12.50 18.44 190 11.01 1.06 0.02 19.23
2020 44.74 16.52 25 12.70 1.69 2.32 47.62
2021 40.85 15.54 28 3.60 1.12 4.69 10.53
2022 35.71 18.87 68 9.74 3.14 1.29 5.00
2023 47.83 16.91 12.92 6.87 3.19 8.33

r 0.18 0.04 0.83 0.23 0.62 -0.15 0.34

OALVE AL R A EEHEIC X 298 b —L 0 mfa B
(%, 169E LAV, SST12~21°CTOHSEIE, KEGHRAFZLHT)
QOALVE XL IR A ERREIC L 28 ~u—L 0 iR EY F R Y E
(em, 7 AHANCHME(L LT, /KEEEIRAFIEAT)
(O i) V.t e 8136 CPUE 12 K 5 7 H ~F4 6 H 0 ik & 5% B FEk (B ) IR K 2 47F)
@¥EX T, I, M (=R KTERE) OFEIiE Kk, KEGIRMFZEAT, SE85)
@ R ppEINE KR, MiEEE4)
OIETE KL B AEE A L S T b o —L 0 SAaSE R
(10 )2, BUH~BITIICI T D HEEE, AKEEIRBFZET)
OALVE KRB FAEERTAEIC L2 b e —L - B R AES AR A IS X 50
LB (%, 148E DAVHITVE O A IRAEIG, KEETRMFZERT)
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#5-1. FREROBIHEN BIEEHEEE () | RAEFEHEEE b) z LR\ 5HR

a) Blfam)s AR AL 2 LR DR (%)

B [2023 [2024 [ 2025 [ 2026 [ 2027 [ 2028 [ 2029 [ 2030 [ 2031 | 2032 [ 2033 [ 2041 [ 2051
10 ol of of of of of of of of of of 15[ 28
0.9 of of of of of of of o of of of 2] 38
08| o] of of of of of of of of of of 25[ 46
07 o] of of of of of of of of of of 31 54
0.6 o of of of of of of of of of of 40[ 62
0.5] of of ol of of of of ol of of of 51| 71
04| of of ol of of of of o of 1] 5[ 6] 79
03] of o] ol of of of of o 3] 12] 22 75| 88
02| of o] ol of of of o] 3] 17] 32] 41| 88| 95
o0 of of ol of of of o 20 42 55 3] 97| 99
0.0 of o] ol of of 1[ 1o] s4] 78] 89| 95[ 100]| 100
| Ol ol o of o of of of o o of 17| 40

b) HfAaENRAEHILUERE 2 EE DR (%)

B [2023 [2024 [ 2025 [ 2026 [ 2027 [ 2028 [ 2029 [ 2030 | 2031 | 2032 [ 2033 [ 2041 [ 2051
10 o[ 100] of of of of ol 17] 17 21| 24| 74| 91
09| ol 100 of 4] o of of 20] 23] 29| 33| 79[ 93
08| o100 20 20] 6| 6| 4] 26| 33| 39| 43 85| 95
07 o100 20 20 19] 18] 16| 42| 48] 52| 55 91| 98
0.6 | o] 100] 20 28] 34| 37 36| 60| 64| 66| 68| 95[ 99
05| o] 100] 60 68 65| 68 70| 83 87| 88| 88| 99[ 100
04| o] 100] 60| 88 88[ 93] 95] 99| 99| 99| 99| 100[ 100
03] o] 100 80| 100] 100] 100] 100] 100 100| 100 | 100| 100 [ 100
02| o 100] 100] 100] 100] 100] 100] 100 100| 100 | 100| 100 [ 100
0..] o] 100] 100] 100] 100] 100] 100] 100 100| 100| 100| 100 [ 100
0.0 o] 100] 100] 100] 100[ 100[ 100] 100 100| 100 | 100| 100 100
| Ol 1000 20| 4| 1| of o| 3| 5| 11| 16| 66| 90

B Z 0~1.0 TERE LIZIGEDOIERTRIOE R AT, 2023 FiAH O FITBLIR O AT
(F2018-2022) M5 FHISILD 2.8 1 b & L, 2024 4Eifadfin o i BRI X 2 i o

L7z, WEEDO =D BUR DML (F2018-2022, p=0.84 (ZFHY) T AT =58 ORED

LTz, KRS AR AN RS S EHBIAMN S 10 0 & 725 BEEOEE /R,
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# 5-2.

a) BABOVFHEOHER (77 b )

FRkoBME (a) BLOEER (b) OFEOHR

FRA-SA2023-SC12-02

B [2023 [2024 [ 2025 [ 2026 [ 2027 [ 2028 [ 2029 [ 2030 [ 2031 | 2032 [ 2033 [ 2041 [ 2051
10| 45[ 52] 39| 39| 36| 35| 34| 39| 40| 41| 42] 99] 136
09| 45| 52| 41] 41] 38] 38[ 37] 42] 43| 45| 46| 11.1] 151
08| 45| 52| 43| 43] 41| 41| 40| 45| 47| 49| 5.1[126] 1638
07| 45| 52| 45| 46| 44| 44] 43] 49| 52| 55| 57| 145 187
0.6 | 45| 52| 48] 49| 48] 48[ 48] 55| 59| 63| 67| 16.7] 209
05| 45| 52| 50[ 53] 53] 54[ 55 63| 69| 75| 80| 19.4[233
04| 45| 52| 52| 57] 59| 62] 65 7.6 83| 92| 9.9]225] 260
03| 45| 52| 55[ 62| 67| 72[ 77] 91 103] 113] 123]259[29.0
02| 45[ 52| 58] 68] 76| 84[ 92| 11.1] 12.6] 140 [ 15.1] 29.5]| 322
0.1 | 45[ 52 61| 74] 86| 99[ 11.1]135] 155] 173 186

0.0 | 45[ 52 64| 82] 98| 11.6] 13.4] 165] 19.1] 212 22.7

| 45| 52| 42| 39| 35| 32| 30| 32| 32| 33| 34| 98] 153
b) RO TFEOHER (5 b )

B [2023 [2024 [ 2025 [ 2026 [ 2027 [ 2028 [ 2029 [ 2030 | 2031 | 2032 [ 2033 [ 2041 [ 2051
1.0 [ 28] 28] 20 19] 16| 16] 16| 20] 21| 22] 24] 71| 93
09| 28] 26] 20[ 19 7] 17 17] 2a] 22] 23] 26| 7.1[ 93
08| 28] 24| 20[ 19] 17] 18] 18] 2a] 23] 24| 26| 72[ 92
07| 28] 21| 19] 19] 18] 18] 19] 22] 23] 25| 27| 7.1[ 89
0.6 | 28] 19] 18] 18] 1.8 1.9] 20] 22| 24| 25| 28] 7.0| 85
05| 28] 16 17] 17] 18] 19] 20] 22] 24| 26| 29| 67[ 79
04| 28] 13| 15[ 16] 16| 18] 19 2a] 24| 26| 29| 62[ 7.1
03| 28] 10 12] 13] 14] 16] 18] 20] 22| 24| 27| 53] 6.0
02| 28] 07] 09] 10 11| 12] 14| 1.6] 18] 20[ 22[ 41| 45
0.1 | 28] 04| 05[] 06] 06| 07 09| 1.0 11| 13] 14[ 23] 25
0.0 28] 00| 00] 00[ 00| 00[ 00| 00] 00 00[ 00[ 00] 00
| 28| 25| 23| 21| 19| 18| 18] 18| 18] 19| 21| 61| 89

B Z 0~1.0 TERE LIZIGEDOIERTRIOE R AT, 2023 FiAH O FITBLIR O AT
(F2018-2022) M5 FHISILD 2.8 1 b & L, 2024 4Eifadfin o i BRI X 2 i o
L7z, WD DBUROMEMEE (F2018-2022) THREZ T I-GAORMR bR Lo, KFET
W E TR AN IS EEBIMA D 10 4 H & 72 5 HIEFE O 2T,
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HmEREM2 HEARE

(1) BIRFIRE L

Pope (1972) DOITRIZ V- 2 — MENTIC X 0 AElBIIE IR RS - R, R EK, A
MEAHEE Le GEITTR (2001) 250, MidE 2-1) o T, gL L REoF
HitEIC S % 7 H~F4 6 A OWMIFEREAIL T, 0~3 %, BLO4 %L EEF Lo kmin
TN—"T (44, 7T AT IV—"T") OFMHER TIToTo, 77 AT N—TOFEIZHOWNTIE
Ry (2001) 12X o7m, ASRETLRE M) [ ZHAN - PO KLY 0.4 & Lz (GG 6 %,
HH 1960) . BARMZREIEAFIEEITO@EY,

AT v 71
FEplERERESE (1) RL VR L,

M
Na,y = Na+1,y+1 exp (M) + Ca,y exP(;) (D)

ZIZT, Nyldy BT 2 a a0 &R, Coyldy F amfDfERKTH D,
e, B . 22T 2021 AN o 1 L BEON ZORME (-1 4
Z 2 CIE 2021 ) FCORE I NV—T R T p. 2 T 4+H) | emiin-1 5% (-
1, 22CE3m) o0 Tix, 2 2) X BLY, 3) . @) Rickol,

M
Carexp()

N, = ——2 9
LT (1-exp(=Fap) (2)
N, =—2 N M)+ C M (3)
Dy — Cpy+Cp-1y py+1 exp( ) Dy exp( 2)

Nyyy =—222 | M) +C M (4)
P=LY T 4Cpy, PYHL exp(M) p-1,y €xp( 2)

RS (F) OFEIX. BRSO F (F—IF/VF, Fu) BAMT (5) Rick o7,

Fpy=—1In {1 —Iizyy exp(%)} (5)

AR (2022 A © FIidi@Z: 4 £ (2018~2021 i) o F OFHICE LW E L=
((6) R,

1 -
Fa,t = ZZ§/=1t—4 Fa,y (6)

a7 V—7"DF X, 2 TOFETHRAER-1mEFLWE LT (Fpy=Fpy) o
Z I THELNTETED F 0 HAERBIEIE (] F O KIECEERO F 2R L7
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) Z3HEL. AT v 72 THOWDEIREL LT,

AT 72

BLFED F IIF 2 —=U 72 Ko THEBENIZRD -, Fa—=0712F, MAEBLY
BABEZXMT D EEZONDLRD 2 RINOFEE (Y) ZHVWE (£4-2)

O Frie R 0 A EIREERE (7 A~FF 6 H)

@ WX 1, 0, I (CEERLR) OEMREEINE (HEEE 4)

OIFIMAETH S 0 mAEFREE No) . @QITBlARICHES I, 5T, Ok
A AR DS R A L 72 2009 FE O BUELIFEE (2010~4F) & L, @OIEHE(LFEIN &L~ W
N A Y AFHBOEINET — X BN d D 2005 4ELIE & LTz,

i AR IR E 0 BB TR EEFR U TR TR R A & F e B BB e BR S A b d 2 &
5, Fa—=v7fH% ) & LU THEME (In(Y) MW (R 2-2) .

RO XD e BB A BT,

2y(In(ly) —In(qX,))? (7

T XWEHDAFu Db ETar— MEIOLLHEINDEF 2 —=0 7 Ox% A&,
BlfadE) Tho, qiffrtichy, KONV T 8) Rk THE L /X O
T,

q =exp {71—1 ey (;{—z)} (8)

AT w71 TROEREO F T, 2D BB ORINZ K/MIT 5 K ) RERIED F
DAL E BB R DT,
PLEDN DA B D 2022 4R & T OFRR BRI IR R U A4 O i B ) -5 (R B
R L CERELT,

(2) TR E

BonE&FRELY S & JREE BN RS PR TRIZAT o 7o, RO A B O H#EE
I, BRTEE IR E SR E T ICET A RRIRICB W TABESR Y v 1 —
RIEAA S (a=13.5, b=0.00558, SD=0.507) IZHESWTW5 (B EIEH 2019, M 3-1) .
2B, BAEERMBRONT A —FHEEIHERT 527 — 1%, FEAL 30 (2018) - O &G
(IS B - MAR L U, Sodfb HiEIC TR/ MEHEE 2 VTV 5, 3T T4
BIFROHEE « [ TR R = b— 3 o - FHRVEEGH R O FIE CFRk 31 A EEAFIeisBI =
W) ) AR EnTV, MAEOEZEO B CHBIESZE L T 72y, SHEEOER
A B TIERREEE OB IFAARIZ S T 5- (1) TR 72 & 51248 % b aEmegicim
ANEOK FEA MG T 5 Z ERHIC TSNS Z E0n, MAEDOK FEM 2 E5E L
TR PR EAT - 7o, BARANZIIMABEDO ARfEINE L LT, 2023 FIRHILIEONA &2 8]
B & FAEERRBRROEED T A LR )7 o ickoThHEZ2, Z0ifT% 10,000
Bl 0K LT 72 (R 2-1), EITOMAEOK FHER 2 KM S 5720, %A & 2R
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REXG > THERED VYTV T aITHINy 7 U= RIHF TV 2R LI, Ny
7= KRBT IO L 5 R FIRTITo4, EIEOI AR MME A O 5228 )
IMANTFEMEND KO BRIGE &L 7> T 5,

FRERTHO 1~5FH BT O&HT 5 55 (2018~2022 i) DFKAED )G EHE
EHLEVY T T BT,

s FREETHIO 6~10 45 H : 53 5 454y (2018~2022 4Eifall)) oikz, £721%, S HI1E
W2l o 72 5 44 (2013~2017 i) DREDOE L LNE T U NMITRIRL, BTN
D SO, BEEEF LTI TV T E2ITI,

SERETHIO 1IN EH~: FRROFIED L I S5ETHOV Y7 73 5 E BT 5,
PR TN I USRS F 13, NEEE NG X OV ABC HED =D OIHAIEE I
BIF5 1 REBROEHEMHANCESEH B INDEE AW, FETRICH 727 XA —%
IR R 2-3 (TR, IBIREROEEY) PR HEEOMEIZIE, S RooFE B S o &R
BHEEHIET M ICB W TREIN A EHEEEOHE T ICH W EE 5] it = A
W, ZAUDITEAPERMR &R U <R 30 (2018) AFEOEWHFHEIZESfETH Y | &
PFERE X OVREY) R EIT Z OFHERERICEBIT 5 2013~2017 FFiHOFEHETH D, B
WOWIEE (F2018-2022) &, Fmsy &% LUVMERE(ITI W THEE 415 %SPR 725 2018~2022
IO F A DHEE S DH%SPR L% L 725 fEE Lz, 2023 4R o &35
WML (F2018-2022) o PSS 2.8 I b & Lz,

EIFRRE DO TR, 2 A— Mgt oriEs (9 ) 2w,

Ngj1y41 = Na,yexp(_Fa,y - M) Xa<p-1 DA (9a)
Npys1 = (Npy +Ny_y )exp(—F,,, —M) XT T AT N—TF (9b)

HEERIT R CROTEEFRRR E KRES T VI ORESND F iz b Lz (10)
KX vk,

Ca,y = Na,y(]- —exp(— Fa,y)) exp(— %) (10)

5| AR

kA —E% (2001) VPA (Virtual Population Analysis). V% 12 4F 5 & 5 AFAh {4 i) ffe 7 HE k= 2
WEE ERAT FEAEE, AAOKEGRRERZ, 104-128.

Pope, J. G. (1972) An investigation of the accuracy of virtual population analysis using cohort analysis.
Res. Bull. int. comm. Northw. Atlant. Fish., 9, 65-74.

HHE— (1960) /KA Population Dynamics & 3R A . BVEKUTER, 28, 1-200.

W1 _BRERA « HFAVNET - BASERVE - T ZE (2019) SRR 31 (2019) £REE A~ SRR
B OB FELVEE S (T B9 PR RIS S &, hitp://www.fra.affrc.go.jp/shigen_hyok
a/SCmeeting/2019-1/detail gomasaba p.pdf (last accessed 30 October 2019)
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MR 2-1. 2R — MR RO

SERRBIEE R (B R) XOEAICOWTRAEDI~6H 5EZ D% OTH ~F4E6H OFRHIE~IIZ TS,

A\ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
07k 166.0 679.8 149.2 87 240.0 122.7 1359 1969 481 633.3 939 733 1287 782
1% 172.4 190.1 302.5 73.5 1303 124.0 1242 1053 143.1 1351 383.2 1122 552 227.1
25k 476 27.0 51.1 39.8 384 635 525 39.7 108.5 533 1332 2903 42.6 729
37 76 47 88 55 65 145 133 328 30.8 93 182 282 113.6 482
4%l b 1.8 14 24 15 21 40 44 131 54 37 56 85 52 286
it 395.4 902.9 514.0 129.0 417.3 328.7 330.3 387.9 335.8 834.6 634.0 512.5 3452 455.0

ERRRIERE R TR ) KOBAICHOWTRAFEDI~6A DET DB DTH ~FECH OFHFE~INZTN\D,

EERNGEHIE 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
07k 331 1017 1.48 0.16 495 214 239 3.02 0.56 855 062 048 2.17 0.8l
1% 671 574 1021 3.16 431 459 537 345 437 392 1189 460 202 7.18
25 2,51 140 251 205 223 337 274 197 419 251 530 1224 199 270
3% 044 028 052 034 047 091 077 168 142 061 1.00 151 565 256
4%l b 0.13 011 017 0.12 0.18 034 034 09 038 029 040 057 035 175
it 13.10 17.71 14.90 5.83 12.14 11.36 11.61 11.00 10.92 15.89 19.21 19.40 12.17 15.01
RIS 42.4% 47.0% 55.7% 23.0% 33.5% 32.9% 30.8% 32.1% 36.5% 24.6% 29.1% 32.9% 20.7% 31.2%

BRI (F) L Fmsy (X 32K FEDOFD I L U%SPR

RN\ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
07k 032 0.77 042 0.02 044 026 026 037 0.07 029 0.14 014 014 0.15
1% 126 106 145 049 0.58 0.55 060 041 067 039 036 032 018 053
25k 155 090 142 1.03 0.68 0.8 063 050 154 0.76 1.19 0.67 024 0.50
35 123 079 123 069 058 079 055 167 141 064 08 129 083 0.62
4%l b 123 079 123 069 058 0.79 055 167 141 0.64 0.8 129 083 0.62
¥ 1.120.86 1.15 059 057 0.65 052 093 1.02 054 068 074 0.44 0.48
F/Fmsy 263 248 291 1.19 151 153 134 147 208 129 143 116 065 1.15
%SPR 6.97 623 5.12 2328 16.19 17.08 19.46 19.11 13.54 20.77 19.68 24.42 37.02 23.59

ElmpIERER (A T)R)

AERNJAMIE 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
0% OmAR) 732 1,549 528 548 826 649 733 774 825 3,080 858 691 1,167 677
17k 293 355 482 232 360 357 335 380 358 513 1,546 498 403 677
25 74 56 82 75 95 135 138 123 168 122 234 722 242 225
35k 13 10 15 13 18 32 38 49 50 24 39 48 247 128
4L 3 3 4 4 6 9 13 20 9 10 12 14 11 76
it 1,116 1,974 1,112 873 1,305 1,182 1,256 1,346 1,409 3,749 2,688 1,974 2,070 1,782

FERBIE R R O h) | Blfm O by ) L A PERED 3 RPS (B /kg)

RN 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
07 146 232 52 104 17.0 113 129 119 9.6 416 57 45 19.6 7.0
17k 11.4 107 163 100 119 132 145 124 109 149 480 204 148 214
25 39 29 41 39 55 72 72 61 65 58 93 305 113 8.4
37k 08 06 09 08 13 20 22 25 23 1.6 21 25 123 6.8
4% E 02 03 03 03 05 08 10 14 06 08 09 1.0 0.8 4.6
il 309 377 268 254 363 345 37.8 342 299 646 659 589 587 482

Bifat (SSB) 49 3.8 52 50 73 10.0 104 100 94 81 123 340 243 19.7
RPS 150 412 10.1 110 113 65 70 7.8 88 379 70 20 4.8 3.4

BRI VIR E ()

A\ 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
07 199 150 99 190 206 175 176 153 116 135 66 65 168 104
1% 380 302 338 429 331 370 432 327 305 290 310 410 366 316
25k 527 519 492 516 580 532 522 496 387 471 398 422 467 371
35 588 599 597 615 727 627 583 511 463 660 552 536 498 531
4%l b 687 793 697 746 851 854 774 685 704 794 716 672 660 610
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Wi 2-1. =R — MIBITREROZEM (05%)

SERRBIEE R (B R) XOEAICOWTRAEDI~6H 5EZ D% OTH ~F4E6H OFRHIE~IIZ TS,

FEINGEMAE 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
07k 317.4 828 157.9 135.6 66.7 2033 43.1 49.1 456 589 227 388 38.0 86.1
1% 922 3694 75.8 849 71.1 1072 73.0 315 371 214 237 363 349 282
25k 121.0 56.7 2392 8.7 761 632 567 51.1 143 246 198 251 117 258
30 40.4 338 319 8l1.6 440 57.8 456 222 206 79 13.6 204 87 134
4%l b 325 212 175 181 312 265 183 82 120 76 7.9 200 109 15.1
it 603.5 563.9 5222 402.9 289.0 458.0 236.7 162.0 129.6 120.4 87.7 140.6 1042 168.7

ERRRIERE R TR ) KOBAICHOWTRAFEDI~6A DET DB DTH ~FECH OFHFE~INZTN\D,

EERNJEHIE 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
07k 519 148 196 1.85 1.08 177 074 059 047 094 026 053 039 124
1% 294 1137 271 3.07 224 286 213 086 1.08 060 075 094 088 0.72
25 556 271 1038 3.54 351 280 218 199 0.58 1.05 077 095 049 1.08
3% 216 1.92 1.89 413 228 299 215 097 0.89 043 065 091 046 0.65
4%l b 200 140 115 1.12 1.76 158 1.07 049 066 050 048 1.03 078 0.96
it 17.86 18.88 18.09 13.71 10.86 12.00 827 490 3.69 3.53 291 436 3.01 4.65
RIS 24.8% 26.8% 30.5% 27.8% 25.4% 35.7% 31.2% 24.7% 19.8% 16.9% 16.3% 27.0% 22.1% 32.3%

BRI (F) L Fmsy (X 32K FEDOFD I L U%SPR

FEENGEAE 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
07k 0.18 0.14 024 025 013 042 020 0.15 0.18 027 012 019 028 037
1% 0.34 043 023 025 026 042 033 028 020 0.15 021 038 033 045
25k 0.80 047 073 054 047 049 053 051 025 025 024 045 025 0.6
35 078 072 069 079 083 1.13 114 052 052 027 027 056 035 0.67
4%l b 0.78 0.72 069 079 0.83 1.13 114 052 052 027 027 056 035 0.67
¥y 0.58 049 052 052 050 072 0.67 040 033 024 022 043 031  0.54
F/Fmsy 1.10 100 104 1.00 079 142 119 098 079 0.78 0.73 137 138 138
%SPR 25.07 27.39 26.52 27.52 33.09 18.85 23.46 28.07 33.69 34.74 36.57 19.74 19.38 19.38

ElmpIERER (A T)R)

EENJEMIE 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
0% OmAR) 2316 781 900 739 652 727 285 430 342 302 237 275 188 339
1% 390 1,293 456 474 384 382 321 156 248 192 154 140 153 95
25 268 186 564 243 248 199 168 155 78 136 111 84 64 74
35k 91 80 78 182 95 104 82 67 62 4] 71 58 36 34
4%l 73 51 43 41 68 48 33 25 36 39 41 57 45 38
it 3,138 2390 2,041 1,679 1447 1461 889 832 767 710 615 615 485 579

FERBIE R R O h) | Blfm O by ) L A PERED 3 RPS (B /kg)

FEERHNJEIE 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
07 379 140 112 101 105 63 49 52 35 48 27 3.8 1.9 4.9
17k 124 398 163 172 121 102 94 42 72 54 49 36 39 2.4
20 123 89 245 104 114 88 65 60 32 58 43 32 27 3.1
37k 49 46 46 92 49 54 39 29 27 22 34 26 19 1.6
4% E 45 33 28 25 38 28 19 15 20 26 25 29 32 2.4
il 72.0 70.5 594 494 428 33.6 265 199 187 209 17.8 162 13.6 144

Bifat (SSB) 217 168 31.9 221 202 17.1 123 104 79 107 102 87 7.8 7.1
RPS 107 47 28 33 32 43 23 41 43 28 23 32 24 4.8

BRI VIR E ()

FEINGEAE 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
07 164 179 124 137 161 87 171 120 103 159 115 138 103 143
1% 319 308 357 362 315 267 292 272 291 282 318 260 254 255
25k 459 477 434 428 461 443 384 389 408 429 387 378 420 417
35 534 570 594 506 518 516 472 439 433 550 475 447 525 486
4%l b 616 661 658 615 563 596 585 601 555 661 608 512 718 638
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WEF 2-2. Fa—=r 7K
2005 2006 2007 2008 2009 2010 2011 2012 2013
DIn(Y)) 8.92 8.98 9.53  9.57
@Y, 5.38 9.13  29.60 30.69 1692 21.80 1528 1820 20.55
2014 2015 2016 2017 2018 2019 2020 2021 2022
DIn(Y)) 8.99 7.34 8.65 6.07 6.80 5.25 3.21 332 423

@Y, 13.17 4.28 3.33 4.27 3.28 1.06 1.69 1.12  3.14
2023

Oin(Y )

@Y, 6.87

OF A R H 2 IR ECPUEIC L 2 BIRE EEa 8. (TH ~¥4F6H) 1 Y,
@i T, IO, M (CEIRFREROKNEE) OFMELEINE Gk @Y,

MRF 2-3. FERTHEEICHWZ T X=X

- @C}UA; F‘I‘nsy on? ‘8-2022 IR H ?zi\iiEt N
(1) (H2) (7 3) (g) B3

0 ik 0.25 0.22 0.18 129 0.40 0.00

1 7% 0.36 0.31 0.26 287 0.40 0.00

2 ik 0.54 0.48 0.40 417 0.40 1.00

3% 1.00 0.87 0.74 476 0.40 1.00

4 bl b 1.00 0.87 0.74 580 0.40 1.00

HL: SRR 31 AR EERFSERERE 5 © MSY & SEBLT 2 K HEDOHEE OB A L 78RR (9
e, ek 30 4FEEEJRAFM T O Feurrent OIERIER)

T2 YRR 31 AEEERFIERERE SR CTHEE S Uiz Fmsy (F7eb b, K 30 AR C
@ Feurrent (Z Fmsy/Fcurrent ZHMT 726 D),

I3 RFROBREO T T, SEOEJEN CHEE S iz 2018~2022 R D4 fnjl D
A F R CIEEER 5 2% FEZ%SPR 5 L TR L7z, 20 Ffiix 2023 4£
O EEOIUEICHEH LT,
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MRAH 3 BE/NT A5 LFAHBEROBE

MR 3-1. HAEBMRKONRT A —#
AAPERRX Fod bk B CtHBE A b S.D. P
Vo —Hl T/ INH SeHIE i3 13.5 0.00558 | 0.507 -

ARBEOFAERRICIE. Vo h—RZHRA L,

R = aEePE

ZZTa, bidV v h—BIHAEERDONRRTA—2THs (#HEF31) . RIIMAE (BF
B) . Ei3BfAaE (Thy),

MR 3-2. EHILHEMEL MSY

HHE fi& B
C | BEEERELYEE, B KRG ER MSY 2 EBL T A8 AR
SBtarget 15.8 Tk~
(SBmsy)
o [RAE LM, MSY @ 60%DifEENELN I AR
SBlimit 5.0 ik
(SB0.6msy)
KA, MSY @ 10%DREENELNIE AR
SBban 0.6 Hb~
(SB0.1msy)
Fmsy B KA PE & MSY 2#E81 750 E (AR F)
(0 7%. 1 7%, 2 %, 3 i%. 4 mkbA 1)=(0.22, 0.31, 0.48, 0.87. 0.87)
%SPR (Fmsy) 27.4% | Fmsy (253 5%SPR
MSY 10.5 by | B K¥sfeAEPERE MSY
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MK 3-3. EHEOBRMAR L AEE
HE fi G
SB2022 7.1 Hhv | 2022 OB AR
2022 “Fif O E GRERE F)
F2022 (0 B%. 1 #%. 2 #%. 3 #%. 4 5% 2L F)=(0.37. 0.45, 0.56, 0.67. 0.67)
U2022 323% | 2022 FFiRHORERS
%SPR (F2022) 19.9% 2022 FiAHID%SPR
%SPR (F2018-2022) 31.5% BLAR (2018~2022 4Eifa ) O E 20t 3 5%SPR*
EEILYEE L DO
SB2022/ SBmsy 0.45 BRFGAERLER T8 AR (B IEEHREERE)
(SBtarget) x5 2022 FFiEH OB A EDLH
F2022/ Frnsy 133 B RFr A PE R A LB T 50 EICHT5 2022 Fif
oI EED L
BlABEDOKHE MSY ZEB§ 5Kk #¥L TES
Y E DK MSY #EH 35k #¥% LES
BlAagEOBM Wb

* 2022 FEIRHADORBINEDO T T Fmsy Dfa#EL2 525 F #%SPR B L THEH LKRD -

%2

WiEF 3-4. ABC t FHISAER

2024 4E WD 2024 FEfE OB AR BR O EEIC 2024 EEFRID
ABC F R SRR EE L (%)
(Fh) (k) (F/F2018-2022) o
2.6 52 1.07 26.2
=3 7

« ABC DBEEIZIZ. 52 4E 2 AICBfESn- TR IRE R F#HBT AREtS I TR D
SN KPEBURBEHRS |1 2R TEDON- S VA ToOWRBEE R RZ Az,
« ELUROIMABEDOE FEMAZZRLI- 2023, 2024 FERHIOMARIZEIY ABC ZHELT-,

« ABC (I/MEMIZ X i L S b7,
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FRA-SA2023-SC12-02

ZERLUTVDOAHEEM: MAE

2030 4 90% 2030 FRIICBAEIBLLT O
HAH DB E - 1 X EHILMEEY EREIDHER (%)
(FR) () SBtarget SBlimit SBban
FEERRAICERTS B
B=0.9 42| 31- 59 0 20 100
ZOMOE R REEEBAEITIRLRS B EZFERLEEAS)
B=1.0 39| 29- 55 0 17 100
p=0.8 45| 33- 63 0 26 100
B=0.6 55| 3.8- 7.7 0 60 100
p=0.4 76| 53-106 0 99 100
p=0.2 11.1| 81-15.2 3 100 100
B=0 165 | 12.5-21.6 54 100 100
F2018-2022 32| 21- 48 0 3 100

MR 3-5. 2D B 2AWIBRTRIER (05%)

ERLUTVORHEREM AR

BARENEHILEMEE 50%LL EOMERT LEIDE
SBtarget SBlimit SBban
BEEBRBRAICTERTS B
B=0.9 2052 4 DL 2035 4 2022 i
ZOMOFGHE (REEERRAILIIRRS B EERALLSES)
B=1.0 2052 4 LARE 2037 2022 4
B=0.8 2048 4Eifa i 2035 4 2022 4
B=0.6 2043 4Eifa i 2030 44 2022 4
p=0.4 2040 4Eifa i 2024 44 2022 4Eifa
B=0.2 2035 4l 2024 4] 2022 4
B=0 2030 4 2024 4] 2022 4
F2018-2022 2052 4 DL 2040 “EJfR 2022 “EfRH
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PR 3-6. BIE ST U AUTKIIET 2 F R T I 00 AR 1 R 1

i hl AR R (F H)

AEHRNAE| 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034
07k 0.372| 0.184| 0.196| 0.158| 0.156| 0.143| 0.141| 0.137| 0.154| 0.157| 0.159| 0.161| 0.161
1k 0.451{ 0.263| 0.281| 0.226| 0.223| 0.206| 0.203| 0.197| 0.222| 0.225| 0.229| 0.231| 0.231
27% 0.558( 0.402| 0.429| 0.346| 0.341| 0.314| 0.310| 0.301| 0.338| 0.343| 0.349| 0.352| 0.353
3k 0.670( 0.738| 0.788| 0.634| 0.626| 0.576| 0.568| 0.552| 0.621| 0.630| 0.640| 0.646( 0.648

45%LL || 0.670| 0.738| 0.788] 0.634| 0.626| 0.576| 0.568| 0.552| 0.621| 0.630| 0.640| 0.646| 0.648
SEYg | 0.544| 0.465| 0.497] 0.400| 0.395]| 0.363| 0.358| 0.348| 0.391| 0.397| 0.403| 0.407| 0.409

FlpEERER (R *

AN AE| 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034
07k 339.0| 156.4| 175.5| 147.0| 146.1| 137.9| 177.3| 174.8| 194.1| 198.7| 206.1| 310.7| 318.8
1k 94.7| 156.7) 87.3| 96.7| 84.0| 83.7| 80.0| 103.0| 102.0{ 110.6{ 112.8| 116.6| 176.4
27% 73.8| 40.5| 80.7| 44.2| 51.7| 45.1| 45.7| 43.8] 56.7| 54.5| 58.7| 59.5| 613
37k 33.6| 28.3| 18.1| 35.2| 20.8| 24.4| 21.9| 222 21.5| 26.5| 254| 27.1| 275

4Rl || 37.8] 24.5| 169 10.7| 16.4| 13.4| 14.3| 13.8| 139 12.8| 14.0{ 13.9| 143
El 578.9( 406.4| 378.5( 333.7| 319.0| 304.4| 339.0| 357.6| 388.1| 403.1| 417.0| 527.8| 598.2

FlpEERE 7 ) X

AN 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034
07k 4.86| 2.01| 226 1.89| 1.88| 1.78| 2.28| 2.25| 2.50| 2.56| 2.65| 4.00| 4.11
17k 241 4.50) 251 2.78| 2.41| 2.40{ 2.30{ 296 2.93| 3.18| 3.24| 3.35| 5.07
2i% 3.08| 1.69] 3.37| 1.84| 2.16| 1.88] 1.91| 1.83| 2.36| 2.27| 245 248 2.56
37k 1.63| 135 0.86| 1.68] 0.99| 1.16| 1.04| 1.06| 1.02{ 1.26{f 1.21| 1.29| 1.31

4Rl | 241 1.42| 098] 0.62| 0.95| 0.77| 0.83| 0.80| 0.81| 0.74| 0.81| 0.80| 0.83
El 14.39| 10.97| 9.98| 8.81| 8.39 7.99| 835 8.89] 9.62| 10.01| 10.36| 11.93| 13.86

R R (FhR) *

AN 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034
07k 86.11 21.5| 25.6| 17.6| 17.3| 15.1| 19.1| 184 22.7| 23.6| 24.9| 37.8] 389
17k 2821 29.7) 17.5| 16.0| 13.8| 12.7 12.0{ 15.1| 16.6| 18.2( 18.9| 19.7 29.8
2i% 25.8| 11.0{ 23.1| 10.6f 12.2| 99| 10.0/ 93| 13.3| 13.0] 14.1| 14.5| 149
37k 13.4| 12.1 81| 135 7.9 8&7( 7.8 7.7 81| 102| 9.8| 10.6| 10.7

4kl B | 151 105 7.6] 4.1 62| 48] 5.1 48| 53| 49| 54| 54| 56
il 168.7| 84.8| 81.8| 61.8| 57.4| 51.3| 53.9| 552| 66.1| 69.8] 73.1| 87.8| 100.0

%10,000 [A] Dk Y 3R UFHE 21T - 72 L1,
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MEF 3-7. BUROWEIEE (F2018-2022) (25t 2 ok T O A #s B FEH 1S )

i hl AR R (F H)

AEHRNAE| 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034
07k 0.372| 0.184| 0.184| 0.184| 0.184| 0.184| 0.184| 0.184| 0.184| 0.184| 0.184| 0.184| 0.184
1k 0.451{ 0.263| 0.263| 0.263| 0.263| 0.263| 0.263| 0.263| 0.263| 0.263| 0.263| 0.263| 0.263
27% 0.558( 0.402| 0.402| 0.402| 0.402| 0.402| 0.402| 0.402| 0.402| 0.402| 0.402| 0.402{ 0.402
37k 0.670( 0.738| 0.738| 0.738| 0.738| 0.738| 0.738| 0.738| 0.738| 0.738| 0.738| 0.738| 0.738

45% Ll | | 0.670| 0.738| 0.738] 0.738| 0.738| 0.738| 0.738| 0.738| 0.738| 0.738| 0.738| 0.738| 0.738
SEY) | 0.544| 0.465| 0.465| 0.465| 0.465| 0.465| 0.465| 0.465| 0.465| 0.465| 0.465| 0.465| 0.465

FlpEERER (BHR) *

AN AE| 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034
07k 339.0| 156.4| 175.5| 150.0{ 141.9| 129.5| 157.0| 147.0 156.3| 158.6| 164.0| 242.2| 248.2
1k 94.7| 156.7) 87.3| 97.9| 8&3.7| 79.1} 72.3| 87.6|] 82.0{ 87.2( 88.5| 91.5| 135.1
27% 73.8| 40.5| 80.7| 44.9| 504| 43.1| 40.8| 37.2| 45.1| 422 449| 45.6| 47.1
37k 33.6| 28.3| 18.1| 36.2( 20.2| 22.6| 19.3| 183| 16.7 20.2| 18.9| 20.1| 204

4Rl | 37.8] 24.5| 169 11.2| 152| 11.3| 109/ 9.7 9.0 82| 9.1 9.0 93
El 578.9( 406.4| 378.5| 340.2| 311.3| 285.7| 300.2| 299.7| 309.0| 316.4| 325.4| 408.4| 460.2

FlpEERE (7 ) X

AN 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034
07k 4.86| 2.01| 2.26( 193] 1.83| 1.67| 2.02[ 1.89| 2.01| 2.04] 2.11| 3.12| 3.20
17k 241 4.50) 251 2.81| 2.40| 2.27| 2.08| 2.52| 2.36| 2.51| 2.54| 2.63| 3.88
2i% 3.08 1.69] 3.37| 1.88| 2.10| 1.80| 1.70{ 1.55| 1.88| 1.76f 1.87| 1.90| 1.97
3k 1.63| 135 0.86] 1.72| 0.96| 1.08] 0.92| 0.87[ 0.79( 0.96{ 0.90| 0.96| 0.97

4Rl | 241 1421 098] 0.65| 0.88] 0.66| 0.63| 0.56| 0.52| 0.48 0.53| 0.52| 0.54
El 14.39| 10.97| 9.98| 8.99( 8.17| 7.47| 7.35| 7.39| 7.56| 7.75| 7.96| 9.13| 10.56

FlRE R (FhR) *

AN 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034
07k 86.1| 21.5| 24.1| 20.6| 19.5| 17.8| 21.6| 20.2| 21.5{ 21.8| 22.5| 33.3| 34.1
17k 2821 29.7] 16.6| 18.6| 159| 15.0{ 13.7| 16.6] 15.5| 16.5| 16.8| 17.4] 25.6
2i% 25.8| 11.0{ 21.9( 122 13.7| 11.7) 1L.1| 10.1] 122 11.5| 12.2| 12.4| 12.8
37k 13.4| 12.1 7.8] 155 86| 97( 83| 7.8 71 8.6/ &1 8.6/ 87

4l B | 151 105 7.2| 48| 6.5 4.8 46| 4.1 3.8 35| 39 38 4.0
il 168.7| 84.8| 77.5| 71.6] 64.1| 59.0f 59.2| 58.8| 60.2| 61.9| 63.5( 754 852

%10,000 [A] Dk Y 3R UFHE 21T - 72 L1,
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fHEEH 4 Vector Autoregressive Spatio-Temporal(VAST)ETILIC &k 3 EINEDELEIL

ARBETIESFIL (2019) FBEFEAN L V. Vector-Autoregressive Spatio-Temporal (VAST;
Thorsonand Barnett 2017) 7 /L& L, FEINEDIEHEL 21T > TE 72 (B EIZH 2020),
BT —F TIE 2018 FAZ T ROPEINEN B Lo, ZAUIS T ANIIERE L2720 &
FZEABNTEY, VAST 7 /MZBW T~V \INEE O EZ EET 52 LT, /IR
TEDOREEZE Y R Z L NATREIZ 72 o 7= (Kanamori et al. 2021) , /KEEGIEHIZERT 23S L C
TIRHEF T — Z X=X CIIAFEM A U7 I R 2 . P B 057 38 Tl IE L
7oA OB ENOHE L TR0, 207 — 22 L, 728, [REROHIER A A F
BIPNEEFE DT — Z LT TIZ N AL UV RKEERBFORRMICHERA I T 2 (EiZZ
i 2022), HHEORIILL T TRIND -

E -—lDWIX
ymi — de,m,i y,m,i

ZZTy By 35y A om X (23T 2 I RE, SIZIROSEE AT, D,y 13y 5
m 3O, dyp 1 FEy A m XE (280 2 FEIMEBETH D, TFHNHE B BILIRERE
FE D KIESCIFDFEAE AT — 8 KOYIF AR (Uehara and Mitani 2009) % W CTHEIH S
% (JEER 1983), fEMTICIZ, I~ Y ANIIRBHIS NI DB D 1 A0 7T ADT — X %f
MUz, 220 AT OIS T TidZe < FHE b b #HEET 5 [FHiT7 /1) (Thorson et al
2020) ZfEA L. &F&H OEROAMAEHEE LT,

PIHEF A T DX I~THSEB T 5 2005~2023 4 1~7 HDO 30 5 HHZ oA~
PO A EHINEE (Ri/km?) IZX L, AFOET A EY DTz, IEBEEL, o7
OEBMER (pi(i) &, IPPRESINTZEEOY TV i OINEE (p2(i) 123 T, BT
D 2 DOMIE TR TET,

p1 () =B () + w1 (sp) + &1 (sp,t) + 4,Q(D)
P2 (D) = Bo(t) + wy(s;) + &, (s, t5) + 2,Q(D
FIADHE 1 HOBUANIFEH t DR T, ZOFHET AL TEHLIFOHLHERKT, H2
HOw(SNIFREFR ¢ ITBITHZERO T o X R aeR L, ZEEESSMA (MVN) &ffio
<
w(s)~MVN(O,R)

TERINS, RIE Matérn FHEABIETH V Bfrs, & s, OFHBITLL FORX TR SN D,

R(sp,Sy) = X (k|d (s, syp)H? x K, (kld(s,, s, ) HI),

20711 ()

TITHE, o =1L LTHE LR, DIEAr~E%, K, 358 2 MOER v LB,
K1 &K IXFEMBER . d(s,, s, ) ITH TR OREE, H 1ZHERR 72 850 (FAIC K-> THBEOR
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JEIRRI D Z L) ZRIATINTH D, F 3 HDe(sy, t NIFFH] ¢ & 57 s 1I2F1T HIF2ER DT
YELNRERLTWD, HDHH LB OZEMSMIIHAET 2 LE 2 ZEZERN L B
CEFET /M KL HEE LT,

MVN(O,R); ift = Cimin
N(pee(s,t —1),R),  ift >ty

e(s, t)~{
F 4 THOAQMITBRERIEET LIHEEQDEEIEEL R LTEL . QWIZIXIFRFTH
WCERE SN~ T ANOINEEAEH LTz,

Q) =log (= ¥/ \INEE LKL /m?] + 0.1) — log (0.1))

ZHUE. B OPEI RO BN < D INROBEEE S & T~ D IR D S EE
SARNEETH 2 LT, I RIIORERNF NOMEIRIC LV EBE S ITAZ L %
EELTNDZ EEBRT D, v INBAEORETBA S W EEIC AL Shd &5
R BT, THIRUL I ER TR A TR CHIET AT OINEE 2 LTz, $72, v
PNEEREA 0 D & XI2Q)=0 £ 720 . ZOHEE 01T 5 = & T B EDREN S
BOIT P IPEEE TR D 2 LATRRICAR D,

FHIET L TE. pOIE

B(t) = ug + P (my) + By (ye) + B (2)

TREN, pgld T _RTOEL AZB U= T ERTYH . B (mITH m OB, B, ()T
y DNE, B (OIFFEEADOKTEEREERT, AUOE 3 EE TIIEERTHE L, 54 H
EBED &9 ARMEEZRF> LB L2, — kOB CRERET LEHWTHEE LT,

N(o,aﬂz), ift = toyin
Bt (t)~{ 2 ;
N(pgBe(t —1),02), it >ty
AT 5 B W LT FRATCLE T & s~ A 2 M) LT 7 5 D 7 L
Lo FHAEEE (0() & FHIFEE () ZUUTFORTELE (Thorson 2017).

1 () = logit™1p, (D)
1, (1)) = a; X log™p, ()

T al3A 7y NATHY, SRIOGEIZHAEEINEE A~ BEA K E L THOY T
HDOT1 & LT, UVEE B DB SN DRERIZLLT TR I, FULENRKERD/NT
A—HEWE LT,

1—r0) ifB=0

Pr(b; =B) = {7"1 (i) X g{B|r,(),02 (c)} ifB>0
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ZEWOMMEEZ KT 7 v M (ny) 12100 & L7, EREETAONRT A =2 T LEICE
STHEINDDN, Z< DT X LNREMED 2D, @ERFAENLIETHY | Template
Model Builder (Kristensen et al. 2016) & FE[II 5 @i kY 7 RAMEH &5,

HEINTZNRNTA—=ENnD, FEICBT D ENMNEDINE E %dxc t) =1 (xct) X
(e, ) TR L (MId= 0L L2 2D THIME) ., &/ v ML 5 (A(s) & INE
ErBTEbeEoRMmESAOEINEE LTRH L,

I(t) = Z(A (s) x d(s, t))
s=1

HHFOHDHAICBTAETOY LTI IR R IN oA 1L, £ 0
FEOZORIZBIT2ETOHFICTORBELZ0 L L CENEZFHELEZ. SEO1LANSTA
ECORFOEINEELZDFEOEHCEINRE L CRIE L, 2B, tOT— X285 30
T B OIRERE LA D LEIIEEY ) I T VEEEE L TR L,

FEAT DFE R, T~ Y NOINEEIIEE 3~5 HOBITE L 220, i 2 @ U bk
33.5° 8% 138ATITIC A D ELLE L TW5D Z LN L, HOLDORELL & FHZbIT
INED o Tz (R 4-1), /7 2 FIVPESIE L B9 5 & ~ R IIDIRIED BN R K &
Motz BEZ HND 2018 FEOEAEEEINEIT R & <D L, 2015 FFELIRR I K HETHER L
T=b oD, 2023 FIXFTE L 0 FEIN L7z, VAST (Zfiid> > CTWBET LOZWi 2T 7= &
ZAH,QQ 7y MITFHIM LICH-~TH Y, PHMELZZCHBERITIR NN (i
2 4-3),

5| FAXX#K

Kanamori, Y., S. Nishijima, H. Okamura, R. Yukami, M. Watai and A. Takasuka (2021) Spatio-
temporal model reduces species misidentification bias of spawning eggs in stock assessment of
spotted mackerel in the western North Pacific. Fish. Res., 236, 105825.

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.

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 LAK. 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.

Thorson, J. T., C. F. Adams, E. N. Brooks, L. B. Eisner, D. G Kimmel, C. M. Legault, L. A. Rogers
and E. M. Yasumiishi (2020) Seasonal and interannual variation in spatio-temporal models for
index standardization and phenology studies. ICES J. Mar. Sci., 77, 1879-1892.

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.
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JEERR0 (1983) JREE.  DKPEEIROMAT & /) A H U KR, EEAEAR, HL, 9-
22.

R T H A - WA - JEFFERRE - FH)NERE - JRollE— - R FIE (2022) 5F13 (2021) 4F
FEONVAA D IREERBEO G IRFHM. Fehs EEL KB D B EG RN, AKEET - /KEE
Mo - ZoE RS, AT, 28pp, http://abchan.fra.go.jp/.

M EFER - FEFUNET - BRERYE - T A - SR - AR (2020) SFIIE (2019) A
JE = Yo SRR O G IRAM. TN EE KO 1 SE R IRREAR . KPEST « AKENFIE
HEHERE, WL, 40pp, http://abchan.fra.go.jp/.
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HEREMS 2023 FEHLUBOMAENBEERRICKE S BEDRETR

2015~2022 i E TMAEMEVME & 72> TWDED (K 4-4) . Z ORI A
ZEREAT. 2023 AEFRBILIBEOII AR MSY &R iE LB A ERIRICHE O BHE Ot
KT Z2HE LT, MARORHEEMEE LT, SHFEOEHSAIHE 5 FRZEZ(E L, 10,000 [H]
DK LR ZITo 72, FEROMARDBREZRNT, #HEEE 2- 2) TITo 7ok T
W &R CRETHEEI T T2, 7B, 4% AN A RO FEA 22 2 &0
FACTREND Z LD, 2024 RO TRITEEREIZ OV TITIE KR Th 5 ATREMED & < |
T FEHTFRIORBRICH RERRTHEFEENEEND 2 0D BV FWITITERZ BT
Al

- 2024 FEI O THIE & TR SO R E

B=0.9 & L7=ifaf s F U FICHESETHEIND 2024 FifiOEREIL 43 T ThbH
(R 5-1), 2024 I TR SN S BAEEIL, WO IR LEHETH RAVE B
2 DTN BRI | SEY 52 5 ok RIAENT,

- 2025 I HILIE O T

2025 FFEIERHILIRE © & O TR R THIORE R Al 2 X 5-1 38 L Ol /2 3 5-2.5-3.5-4 1T 7,
M ER RN IS < EERAkGE L7234, 2030 FERMIOBAEO FRIEIX 16.1 1 b
(90% FHIXIEIX 8.5 J1~27.4 J7 hY) ThHY ., FHMED BAEEEALEMZ FRl 25 MR1T
45%, [RFVEBLELE(E A BRI D MEZRIX 100% Th 5,

ZEFRE LT, B2 B2 LS. BRLOBUROEEE (F2018-2022) Z ke L
725 E OFEE TR ROV T HoRT, 2030 OB EO THIMEIX, B %2 1.0 & L=
BV 144 T by (90% THIKMEIX 7.4 T~249 07 V) ThHY, BEFEEUEE % HR]
HHERIT 3% THDH, WU B%E 0.8 & LG AIE I 18.1 77 F v (90% T-HIXREIX 9.8 )7
~30.2 5 b)) ThH, BEFHELEMBE ERIZHRIT 8% THDH, WTNoOHA HIRME
PRELHEE 2 B0 D RE3R1% 100% Ch o7, —J7, BUROWRIETE 2 ke L 72355 OBl &0 T
BIEIE 17.2 97 > (90% FHIXEX 9.2 5~29.0 5 b)) Th v BAEFHILUEE 2 L al Dk
UL 52%, FRIVEBLELVE(E 2 ER D HERIL 100% Th 5,

TR BRBIHN RS B Akl L 72356, BlfE) BAEBRAEEZ 50%LL LofE=s T
RIS, 2032 IR & 70D LTl S (R 5-2), BRIVEBLEEE(E A 50% LA
FOMERT LE DL, 2024 R L RIS N,
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=~ 0.9HCR = Fcurrent -—=—— Umsy  ------- BEEIREEE
oo RATERHEE
...................... A3 o
------- MSY
MARE(E) BRE (AN

50 +

40 4

&aR= (HbhY) RES (Hh)

SRIEEIS (%) SRIEFE O LE(F/IFmsy)

T T T T T 0 T T T T T
2000 2010 2020 2030 2040 2000 2010 2020 2030 2040
HAE
(2£0:5-95% FRIX R, KVWER: TF1IME, HOER: >3 —3>0141)

RX 5-1. FEEEEICES S REETERRNZRAVIRERTR RE) LBUROBREET

W2 T 7258 O TR (Ff)

FEERRA (X 5-2) ICESL PRI TFRIORKRE (B=0.9 DHE) 10,000 [H]
DOFHME (KB . 5 BEORITHER (W) . @I Iav—r a3 VRO 90%3E
EFhd 0% THIRKMTHS, BABOKOREMERITBETHRLERE, HEFRIXBRRA
EEEAEE, RABRIIERKEES . REREOBRIL MSY %, RERIASOX ORRIX
Umsy 777, 2023 FORBEEII TR S5 EIE L F2018-2022 IZ L W RE L7z,
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R 5-1. ABC L PHIAEE
2024 EJRED 2024 RO BR O E 2024 I
HEREE BAET R EE X4 B ol ?I;‘E‘V)
(Fh) 9:15%) (F/F2018-2022) EEETE AT
43 5.2 1.07 21.9
=3 4

« ABC DEEIZIZ. 5242 A ICBfgESn - TRIFEE 5T ARt I TR D
b, KEHEFES | 2R TEDONI-RE VA ToiREERERIZ R,
o AREETIXREE R THRERE B=0.9 ZHVEZENEDLN TV,

+ ABC [I5MEMIC X iR L&D ET-fE,

fRR 5-2. B25 B 2RO THIER

BRLUTWDORHEENME: AR

2030 4Eifa 90% 2030 FiRHNICBAENSLLT O
EHAH DB E T X R B ILEME EE DS (%)
(FR) () SBtarget SBlimit SBban
FEERRRICERTS B
B=0.9 16.1 8.5-27.4 45 100 100
ZOMOFE (REERBANLIIRLS B EZERLESEAS)
B=1.0 14.4 7.4-24.9 33 100 100
p=0.8 18.1 9.8 —30.2 58 100 100
B=0.6 225 | 13.0-36.3 84 100 100
p=0.4 279 | 17.2-43.1 98 100 100
p=0.2 345 | 229-51.2 100 100 100
B=0 435 | 30.8-60.0 100 100 100
F2018-2022 17.2 9.2-29.0 52 100 100
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ERLUTVOAHEREM AR

BARNERELEEL 50%LL EORMERT LEIAE

SBtarget SBlimit SBban
FEEBRBRCERTS B
B=0.9 2032 4l 2024 4Efa 2022 4
ZOMDOEHR (REETERBRALITIRLD B EERALESEAES)
B=1.0 2052 4 DL 2024 4 2022 4Eifa i
B=0.8 2029 4 2024 4 2022 4
B=0.6 2028 “FEifa 2024 4 2022 4
B=0.4 2027 “FEifai 2024 4Efa 2022 4Eifa i
B=0.2 2027 4Eifa A 2024 4Efa 2022 4Eifa i
B=0 2026 4Eifa i 2024 4Efa i 2022 4Eif
F2018-2022 2030 4 LARE 2024 Fif 2022 i
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MR 5-3. FRROBAEN AEEHEEE (o) | RAVEHEERE (b)) z2 L0 5HR

a) Blfaf)s BAREHULYEE 2 BRI DR (%)

B [2023 [2024 [ 2025 [ 2026 [ 2027 [ 2028 [ 2029 [ 2030 | 2031 | 2032 [ 2033 [ 2041 [ 2051
10 o of 2] 5] 13] 20] 28] 33| 36] 38] 40| 42| 42
0.9 o] of 2 7[ 18] 29[ 39 45| 49| 51| 52| 54| 54
08| of of 3] 9 25[ 40 51| 58] 63| 65| 66| 67| 68
07 o] of 3] 12 33 51| 65| 72| 76| 78| 78| 78] 79
0.6 o o] 4| 16] 43| 64| 77| 84| 87| 88| 88| 88| 88
05] o] of s 21 s3] 76] 87| 93] 95| 95| 95 95| 95
04| o] of 6| 27] 5] 8] 95| 98] 98] 98| 98| 98| 98
03] o] of 7] 35[ 76| 93] 98] 99| 100 100| 100| 100 [ 100
02| o] of 8| 43 85| 97 99| 100] 100 100| 100| 100 [ 100
0.0 o] of 1o s2[ 92] 99] 100] 100] 100| 100| 100| 100 [ 100
0.0 of o] 11| 62| 96| 100] 100] 100] 100] 100 [ 100] 100 100
| O o 2| 8| 22| 34| 45| 52| 57| 59| 60| 61| 62

b) BAENRAE AR Z LN 2R (%)

B [2023 [2024 [ 2025 [ 2026 [ 2027 [ 2028 [ 2029 [ 2030 [ 2031 | 2032 [ 2033 [ 2041 [ 2051
1.0 o[ 100] 8] 95] 98] 99| 99| 100] 100] 100] 100] 100 100
0.9] o] 100 88[ 97[ 99] 100] 100] 100] 100 100| 100| 100 100
08| o] 100 ot 98] 99] 100] 100] 100] 100| 100| 100| 100 [ 100
07| o] 100 94 99] 100] 100] 100] 100 100| 100| 100| 100 [ 100
0.6 | 0| 100 96] 100] 100] 100] 100] 100 100| 100 | 100| 100 [ 100
05] o] 100 98] 100] 100] 100] 100] 100] 100 100| 100| 100 100
04] o] 100] 99] 100] 100] 100] 100] 100] 100 100| 100| 100 100
03] o] 100 99] 100] 100] 100] 100] 100] 100 100| 100| 100 100
02| o 100] 100] 100] 100] 100] 100] 100 100| 100 | 100| 100 [ 100
0. o 100] 100] 100] 100] 100] 100] 100 100| 100 | 100| 100 [ 100
0.0 o 100] 100] 100] 100] 100[ 100] 100 100| 100 | 100| 100 [ 100
sl 0| 100 90| 98| 99| 100| 100| 100| 100| 100 | 100| 100| 100

B % 0~1.0 TEWE LIZEORRTROREREZRT, 2023 FIf o &I BLIR O fE T
(F2018-2022) M5 FHISHLD 3.3 1 b & L, 2024 4Eifadfin o i BRAR AN X 2 i o
L7, O DBLROEMEE (F2018-2022, B=0.84 (ZFHY) Tl L HT =55 ORED
LTz, KFIREEE RN E S S EHBIMEN S 10 1 & 7225 AEEOEE R~T,
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MRE 5-4. TRk fE (a) BLORER (b) OFHEOHER

a) BABOFHEOHER (7 b )

B 120232024 | 2025|2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2041 | 2051
1.0 | 45| 52| 75| 92| 11.0] 124 13.6| 144 | 149 | 152 | 15.5| 15.7| 15.8
0.9 45| 52| 7.8| 98| 12.1| 13.8| 152 | 16.1 | 16.7| 17.0| 17.2| 17.4| 17.5
0.8 45| 52| 81| 105] 132|154 | 17.0| 18.1| 18.6| 189 | 19.1 | 19.2 | 19.2
0.7 45| 52| 85| 112|145 | 17.1] 19.0| 20.2 | 20.7| 209 | 21.1 | 21.0 | 21.1
06 | 45| 52| 88| 120] 16.0| 19.1 | 21.3| 22.5| 22.9| 23.1 | 23.1 | 23.1 | 23.2
0.5 45| 52| 92| 129|17.6| 213 | 23.8| 25.1 | 253 | 253 | 253 | 252 | 253
04| 45| 52| 95| 13.8] 193 | 23.8| 26.7 | 27.9| 27.9| 27.7| 27.6 | 27.6 | 27.7
0.3 45| 52| 99| 149|213 | 26.6| 29.9| 31.0 | 30.8| 30.3 | 30.1 [ 30.2 | 30.3
0.2 45| 52]104| 16.0] 23.6| 299 | 33.6| 345| 340 | 332 | 329 | 33.0| 33.2
0.1 45| 521 10.8| 172 26.1 | 33.5| 37.8| 38.6 | 37.6 | 36.5 | 36.0 | 36.3 | 36.5

00| 45] 52| 113] 186289378 [ 42.7]743.5742.1| 405] 39,7 40.1 ['403]

| 45| 52| 80| 101 127|147 | 162 17.2| 17.7] 18.1| 183 | 184 185

b) IERDFHEOHERE (7 b )

B 120232024 | 2025|2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2041 | 2051
1.0 33| 47| 58| 70| 80| 89| 94| 99| 10.1| 103 | 104 | 10.6 | 10.6
0.9 33| 43| 55| 68| 79| 88| 95| 99| 102 103 | 10.4| 10.5] 10.5
0.8 33| 39| 52| 66| 77| 87| 94| 98| 10.0| 10.1 | 10.2| 10.3| 10.3
0.7 33| 35| 48| 62| 74| 84| 91| 95| 97| 98| 98| 99| 99
0.6 33| 30| 43| 57| 70| 81| 87| 91| 92| 93| 93| 93| 93
0.5 33| 26| 38| 52| 64| 75| 81| 84| 85| 85| 85| 85| 85
0.4 33| 21| 32| 45| 57| 67| 73| 75| 76| 76| 75| 75| 75
0.3 33| 16| 25| 37| 47| 56| 61| 63| 63| 63| 62| 62| 63
0.2 33| 1.1 1.8 27| 35| 42| 46| 48| 47| 47| 46| 46| 4.6
0.1 33] 06| 10| 15| 20| 24| 26| 27| 27| 26| 26| 26| 2.6
0.0 33| 00| 00| 00| 00| 00| 00| 00| 00| 00] 00| 00| 0.0

| 33| 41| 53| 67| 78| 88| 94| 9.8/ 10.1| 10.2| 103 | 104 | 10.4

B Z 0~1.0 TERE LIZIGEDOIERTRIOE R AT, 2023 FiAH O FITBLIR O AT
(F2018-2022) M5 FHISHLD 3.3 1 b & L, 2024 4Eifadfin o i BRAR AN X 2 i o
L7z, WD DBUROMEMEE (F2018-2022) THREZ T I-GAORMR bR Lo, KFET
A BN IS EBBRLA D 10 - H L 70 2 HIEFEOEEZ =T,
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HEEM 6 BFEFMBEREDLR

2018 FRFE (WFFErEPIa O L72f i) LI OB IRFHEIC L 209k Tl 2 & T4
FeHE T2 B 2 L U 72, 2020 47 BEREAR LART DR RN B35 A BERIMRIZHE 5 A, 2021
A AT AR O TRNII A B OR T A2 B8 L7285 Ha CTh 5, 5 For OHEEE % Hig
T 5L, 2020 HFEEFHMNE TIIMAZEDOFIZIRER T RIOHIMIC W TR HEES MR L T
7o (MR 6-1, #idE 6-1), AU VR TRNCI T &R E, Blfa, AEEL T
EEDERE L, SR ESCBLA RO B AN E IR 2 83 2 72 NS ER 28 m 28 /T
Do —H. AEERHMIIIMEEETM L 0 . AR, B, BEEN EHEIE L o0,
PRI ORERIX, MAROE TR 2 B 8 U 7ZVEEEREG, 2021 4FEERHL & RO A
LT,

— A - fEERTH -- E#EE — EEEEESE — 2ok — SEEME  — 2021FEEFHME — 2019FF5HE
[RFEEEAEME — MSYKE 20224FFEETMl — 20204FE 5 RFHERE
IARBEIER) HEE (Fh)

15
300

10
........................... 200
51 100

0 0
BRE (Fh)

600 -
150 4
4007 100 4
200 4 50 4
04 04
40 154

304
1.0

204
05+

104
04 0.0

20'1 0 2()'1 5 2(}'20 20'25 20‘30 20I1 0 20'1 5 ZOIZO 20‘25 2()I30

SREAEE

MR 6-1. AR, Bifad, G, g, RERS, BEEON (F/Fmsy) DMK
WD B=0.9 DA,
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MR 6-1. FHHEENOFEDOMAR, BAR BIXURFEE
(a) MAE (BHR)
A& i
Al 47 BE 2018 2019 2020 2021 2022
2019 292
2020 225 112
2021 242 200 147
2022 170 137 122 87
2023 302 237 275 188 339
(b) BAE (FThY)
B i
Sl 47 BE 2018 2019 2020 2021 2022
2019 53
2020 61 49
2021 87 77 60
2022 86 76 62 42
2023 107 102 87 78 71
(c) BHE (FHV)
231784 e
A 47 FE 2018 2019 2020 2021 2022
2019 124
2020 129 94
2021 168 136 110
2022 170 137 122 87
2023 209 178 162 136 144
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