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K 3-1. b7 AWFNERIEORER (h)

: -~ _
P Yow o ® & A ]
B BBy g x = TB et
- o o T WEOWE WM

1952 18 10 102 106 43 14 45 39 377
1953 9 4 54 77 40 7 36 38 265
1954 16 5 111 84 88 8 69 72 453
1955 8 2 79 90 74 15 79 &4 431
1956 25 3 110 61 38 13 46 95 391
1957 11 2 44 27 38 22 39 16 199
1958 7 1 39 2 23 19 47 3 141
1959 4 1 20 12 28 13 75 48 201
1960 0 0 18 10 19 13 66 77 203
1961 7 0 12 0 14 19 31 100 183
1962 3 1 8 7 18 17 37 45 136
1963 6 1 11 2 19 11 15 23 88
1964 4 0 16 1 14 16 33 8 92
1965 11 1 18 3 13 14 37 1 98
1966 10 1 27 18 11 30 8 114
1967 12 1 16 25 3 21 5 88
1968 16 1 11 52 24 4 34 10 152
1969 28 0 6 32 31 8 34 9 148
1970 15 1 10 13 &8 6 49 21 203
1971 37 0 12 16 96 29 15 23 228
1972 28 0 17 96 21 22 19 207
1973 27 4 26 117 10 27 9 229
1974 21 3 43 29 119 7 26 15 263
1975 23 7 64 18 87 7 16 9 231
1976 24 4 13 15 119 15 118 15 323
1977 38 6 19 43 158 10 85 14 373
1978 34 6 16 51 39 126 62 49 33 416
1979 30 9 21 69 60 144 58 56 19 468
1980 65 8 22 58 76 120 44 24 15 431
1981 63 9 24 58 87 100 19 35 21 415
1982 67 6 22 40 76 107 42 55 21 435
1983 56 9 57 49 92 132 73 98 11 577
1984 78 15 44 41 109 154 62 125 27 655
1985 80 32 207 54 127 155 77 207 9 948

=
S0
A
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#*3-1. (BeZ) b7 AWFANEREEOHER (h)

y

G X B BE W = = T B A5t

. . = 2 W M M

1986 74 22 204 50 134 182 93 119 10 888
1987 71 19 71 50 145 198 102 93 8 757
1988 76 9 222 49 181 255 100 102 23 1,017
1989 65 44 155 58 206 304 114 92 4 1,042
1990 65 34 106 57 141 240 96 89 4 832
1991 80 25 185 56 155 221 103 108 3 936
1992 91 26 144 53 155 181 116 117 5 888
1993 95 40 135 56 138 168 118 135 16 901
1994 106 37 126 76 160 114 127 122 8 876
1995 118 26 151 95 238 179 104 83 8 1,000
1996 101 21 159 99 167 222 107 111 12 1,000
1997 87 23 157 108 143 230 108 96 20 973
1998 87 44 185 99 113 276 96 108 31 1,039
1999 86 40 209 8 93 258 116 191 37 1,118
2000 74 25 167 92 104 266 93 158 44 1,023
2001 76 27 153 74 89 333 92 156 33 1,033
2002 71 52 135 109 242 174 93 142 21 1,039
2003 58 39 155 92 230 137 93 70 37 912
2004 69 44 158 120 106 234 71 59 50 911
2005 81 41 142 107 120 280 73 58 31 934

. ;2 Kook oM Ok b O OF B & K 2t

" [ O |V S - | - ' R

2006 26 8 130 28 65 46 36 125 410 1 44 918
2007 13 8 118 33 72 35 31 100 383 1 41 835
2008 17 6 106 32 122 28 23 108 350 1 39 831
2009 13 7 119 31 109 29 24 102 288 1 27 750
2010 12 5 124 30 97 31 28 90 301 1 32 751
2011 14 7 118 32 98 31 27 90 274 1 36 728
2012 11 7 132 31 8 28 28 79 259 1 32 691
2013 9 8 129 32 80 28 22 76 239 1 30 654
2014 13 5 143 35 70 29 28 80 180 1 30 613
2015 10 6 8 29 63 29 22 79 168 0 27 520

™
i
N
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#*3-1. (BeZ) b7 AWFANERIEEOHER (h)

. ;i] Xk M K W O m A& E @& K e
e B W &% A8 & I & M 4

2016 9 6 90 29 57 24 20 75 146 1 25 482
2017 12 7 104 27 38 26 24 74 142 1 49 504
2018 15 7 119 30 38 29 25 79 147 1 30 519
2019 13 18 156 35 30 33 31 85 144 1 41 588
2020 11 25 180 37 32 32 31 87 137 1 42 615
2021%* 18 24 166 28 32 33 47 78 107 2 43 576

2022%#* 13 18 159 28 30 37 43 77 110 2 34 551

* fEth = THES OMER T 1977 £ F TRIEEICE TN TRV 1978 LUKy HE L 7=,
#2021 AEDOERIIHEEME 720, VEFEOMEE HIEE ST,
#6% 0022 FE DY E FIIWMBIEIC L 2B EETH D,
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7 3-2. 2006 4 F TO/NE, #lfED CPUE (kg/tHifiB$0) 82 NhE (WA . NEED
CPUE ( k> /ifogiisk) L5018 (i)

. /N il /INIE 1

CPUE  Hiifa 1 %% CPUE  HijfiH %% CPUE 97 (K%L
1968 0.04 1,373,678 0.01 834,635 0.00 1,924
1969 0.04 1,261,958 0.04 852,001 0.00 2,068
1970 0.09 1,196,851 0.05 873,766 0.01 1,767
1971 0.12 1,226,470 0.03 889,297 0.00 1,863
1972 0.10 1,275,259 0.02 857,899 0.01 1,740
1973 0.12 1,173,183 0.02 806,015 0.01 1,705
1974 0.19 1,231,561 0.02 830,603 0.01 1,961
1975 0.16 1,259,258 0.02 877,888 0.01 1,959
1976 0.20 1,250,443 0.06 940,174 0.01 2,141
1977 0.24 1,257,197 0.04 960,817 0.01 1,974
1978 0.20 1,285,936 0.07 973,048 0.02 1,985
1979 0.25 1,277,913 0.05 998,513 0.01 2,328
1980 0.22 1,222,827 0.06 1,014,695 0.02 2,007
1981 0.21 1,221,183 0.06 1,027,415 0.01 2,033
1982 0.22 1,219,748 0.07 1,034,989 0.02 2,156
1983 0.31 1,187,619 0.11 1,000,991 0.02 2,150
1984 0.37 1,196,887 0.11 979,294 0.03 2,071
1985 0.62 1,148,855 0.15 933,918 0.03 2,289
1986 0.54 1,123,191 0.16 946,653 0.04 2,224
1987 0.43 1,151,227 0.16 919,477 0.03 2,162
1988 0.63 1,129,380 0.20 909,193 0.04 2,077
1989 0.65 1,114,723 0.21 876,758 0.04 2,130
1990 0.48 1,092,348 0.20 829,300 0.04 2,118
1991 0.55 1,064,092 0.24 833,030 0.05 2,153
1992 0.52 1,058,620 0.26 815,062 0.04 2,054
1993 0.56 1,023,712 0.25 783,039 0.03 2,255
1994 0.56 994,086 0.25 753,895 0.04 2,067
1995 0.68 1,006,915 0.25 741,748 0.04 2,008
1996 0.70 950,983 0.27 720,932 0.04 2,030
1997 0.65 952,662 0.29 729,140 0.04 1,980
1998 0.71 938,420 0.31 683,685 0.05 1,956
1999 0.77 909,769 0.38 665,695 0.05 1,883
2000 0.76 885,218 0.29 658,172 0.05 1,943
2001 0.75 868,645 0.32 635,932 0.05 1,902
2002 0.78 831,926 0.35 599,106 0.05 1,828
2003 0.74 796,401 0.28 593,780 0.05 1,789
2004 0.75 775,278 0.35 528,797 0.05 1,720
2005 0.77 748,152 0.37 529,370 0.07 1,639
2006 0.77 718,757 0.41 506,802 0.07 1,562

* JSEET OEFNBEFTITLEN, 2007 FLUEIZOW T Z OB TOE N EDOIEE &
CPUE DtHE AT 2 2 E ik e oz, TRV, 2002 4ELIFEIEER 3 B O
F 4 1R LT A W AT R IR 085 1 BB L O CPUE 224 2 ~BIT LT,
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# 33, NEEARMRE - EEAMOLE~HBES (- H) OHER

I »
sk o oy e
v . 2 N ~ N TN .
L Ohf EE AL T M RGR W gt b#e -
Qg ET ﬁﬁ ﬁg E Hj ,é?§+
8 3t
KK EEE EE WL L0 B B B BE EBIE ERE K
2002 8,223 1,559 1,84312,052 4,201 1,955 6,731 2,110 2,225 865 41,764
2003 8,526 2,093 1,92511,606 3,856 1,571 5,932 2,206 2,304 993 41,012

2004 8,957 1,049 3,570 1,824 1,99511,510 3,530 1,463 5,921 2,337 2,296 985 45,437
2005 8,460 1,157 3,152 1,467 1,64413,014 3,319 1,536 5,839 2,165 2,335 931 45,019
2006 7,592 1,243 2,878 1,175 1,96213,932 3,857 1,429 5,155 2,299 1,970 855 44,347
2007 7,722 1,101 2,773 1,224 2,03513,693 3,887 1,397 5,171 2,313 2,091 879 44,286
2008 7,331 1,071 2,189 1,262 1,90412,398 3,507 1,513 4,466 2,129 1,940 919 40,629
2009 7,302 1,039 2,052 1,420 2,09011,339 3,406 1,084 4,260 2,050 2,122 906 39,070
2010 7,281 977 1,978 1,177 1,84111,499 2,973 1,153 3,937 1,614 1,768 897 37,095
2011 7,403 1,002 1,487 1,226 1,08310,580 3,210 1,285 4,096 1,661 1,858 897 35,788
2012 7,138 1,194 1,540 1,090 1,107 9,744 2,669 1,470 3,537 1,457 2,155 852 33,953
2013 6,846 1,241 1,454 880 1,091 8,582 2,191 1,558 3,201 1,484 1,614 811 30,953
2014 6,541 1,087 1,314 1,125 1,099 8,358 1,842 1,308 3,051 1,530 1,663 766 29,684
2015 5,709 1,035 1,546 1,224 1,086 6,977 1,567 1,510 2,622 1,257 1,630 722 26,885
2016 5,698 1,131 1,573 1,145 1,019 6,853 1,530 1,571 2,138 1,787 1,475 737 26,657
2017 5,070 1,229 1,303 1,022 992 6,132 1,077 1,250 1,857 1,467 1,346 710 23,455
2018 6,448 1,104 953 1,160 931 5,682 967 958 1,823 1,447 1226 667 23,366
2019 5,165 982 1,089 890 921 5,357 956 787 1,416 1,251 849 783 20,446
2020 4,724 909 835 974 833 4,693 809 1,004 1,297 1,194 546 562 18,380
2021 4,360 1,013 648 1,309 810 3,937 755 705 1,087 1,129 716 655 17,124
2022 4,462 670 419 1,593 844 4,401 532 589 1,042 866 703 553 16,674
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F4-1. NEREAMEE - BEAMOINE Y CPUE (kg - H) OH#HR

[y

\ Frsi
R e mw onae T o e D g g - WE
g B i HE A STt
8 ££5t CPUE

K R S L L0 w E wN EE B EE A
2002 0.31 1.25 038 1.14 0.07 0.14 0.22 090 0.74 042 0.91
2003 0.36 1.18 031 129 0.09 0.15 025 1.17 0.62 0.29 1.02

2004 030 0.67 036 1.09 045 168 0.05 025 043 091 024 037 1.22
2005 025 045 036 1.09 049 138 0.05 025 041 0.77 030 0.34 1.03
2006 034 1.19 049 050 039 126 0.05 023 049 1.10 025 0.60 0.99
2007 037 151 045 055 039 1.06 0.04 0.11 024 086 044 020 0.86
2008 0.18 1.00 023 0.87 027 090 0.03 0.06 030 086 0.68 019 0.75
2009 023 092 036 0.88 038 077 0.06 005 021 045 028 055 0.62
2010 0.18 041 033 1.17 024 066 0.04 006 037 061 035 055 058
2011 020 040 020 135 045 085 0.02 008 036 052 0.17 050 0.71
2012 022 025 042 098 0.66 082 0.02 008 029 0.71 037 022 0.66
2013 031 031 037 133 057 095 0.02 0.07 057 050 030 031 0.75
2014 031 0.76 045 1.14 050 1.12 0.02 0.10 0.76 0.77 042 038 0.87
2015 032 085 041 1.17 0.63 0.68 0.01 0.10 0.78 0.57 0.82 036 0.69
2016 029 095 032 1.18 0.60 059 0.01 006 080 043 051 027 0.64
2017 034 037 022 1.17 0.69 066 0.02 006 062 0.71 1.15 062 0.70
2018 038 037 057 1.60 0.69 080 0.00 004 091 0.74 058 058 0.79
2019 133 057 088 280 125 079 0.02 005 1.10 0.71 093 0.22 1.27
2020 273 051 116 176 090 1.13 0.04 0.07 122 093 1.17 0.52 1.94
2021 2.68 034 142 089 155 124 0.08 0.15 130 0.81 0.79 0.38 1.91
2022 177 0.80 147 090 153 1.02 0.08 0.13 177 1.03 149 0.71 1.42
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K42, T AWEENHEREE OB IRARTR R

PIIPNEES 4
MR ERRE B e e
i (Fo) (o) (Fo) . /AEE =5 %SPR  F/Fmsy
sk Pl (%)
P
1994 876 2,451 1,154 2,871 509 36 79 251
1995 1,000 2,773 1,186 3,667 580 36 6.6 256
1996 1,000 2,884 1,311 2,059 726 35 75 228
1997 973 2,803 1,490 2,787 324 35 104 2.02
1998 1,039 2,926 1,606 1,269 1,305 36 102 2.08
1999 1,118 2,851 1,625 1,508 630 39 99 212
2000 1,023 2,682 1,644 1,713 401 38 11.3 2.06
2001 1,033 2,620 1,470 2,354 516 39 8.0 228
2002 1,039 2,555 1,365 1,678 813 41 75 241
2003 912 2,443 1,291 1,995 940 37 8.6 225
2004 911 2,486 1,269 1,299 1,110 37 8.6 221
2005 934 2,419 1,318 1,125 976 39 92 218
2006 918 2,323 1,312 1,145 919 40 10.1 2.09
2007 835 2,228 1,263 1,121 490 37 1.0  2.02
2008 831 2,125 1,266 1,102 549 39 106 2.06
2009 750 1,988 1,186 1,028 420 38 12.3 1.88
2010 751 1,945 1,193 1,018 509 39 13.6 1.82
2011 728 1,944 1,164 1,385 117 37 13.9 1.78
2012 691 1,943 1,195 771 454 36 14.3 1.72
2013 654 1,886 1,214 1,034 116 35 16.1 1.58
2014 613 1,833 1,222 802 160 33 18.2 1.46
2015 520 1,773 1,220 812 70 29 233 1.19
2016 482 1,815 1,271 908 126 27 261 1.07
2017 504 1,945 1,308 1,165 258 26 27.0 1.04
2018 519 2,209 1,399 1,570 178 23 284 098
2019 588 2,632 1,657 1,730 123 22 274 1.02
2020 615 3,056 1,976 894 968 20 327 0.84
2021 576 3,629 2,443 1,874 319 16 42.1 0.60
2022 551 4,408 3,088 1,612 346 13 49.7 047

2022 FEDOMMANRBENIRIRHE R, N TS Bk & S IEEME,
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F 4-3. NTHEW O REG KOs R, BARLEINBR

it Bk MHIEZL 1 1E 35 2 IS

=y S0k 4 ==
B ) BA# (g PREEE e ) (0 2%)

1979 161

1980 227

1981 140

1982 171

1983 719

1984 1431

1985 966

1986 1.462

1987 1.840

1988 1.314

1989 1.897

1990 2.616

1991 2.293

1992 3.486

1993 3.031

1994 2.919

1995 4.134 13.65 1.00 13.65 0.14
1996 3.817 26.08 1.00 26.08 0.19
1997 4.078 10.41 1.00 10.41 0.08
1998 3.982 50.70 1.00 50.70 0.33
1999 4.695 26.98 0.92 2947 0.13
2000 4332 18.97 1.00 18.97 0.09
2001 4327 17.97 1.00 17.97 0.12
2002 3.537 29.45 0.90 32.64 0.23
2003 4.001 28.84 0.90 32.03 0.23
2004 5.102 40.01 0.87 46.07 0.22
2005 5.079 40.97 0.88 46.46 0.19
2006 5.062 34.28 0.77 44 .55 0.18
2007 4817 22.94 0.75 30.39 0.10
2008 4.440 22.92 0.69 33.26 0.12
2009 3.856 22.39 0.77 29.00 0.11
2010 3.015 26.86 0.81 33.35 0.17
2011 3.144 6.14 0.79 7.80 0.04
2012 2.823 25.06 0.68 37.03 0.16
2013 2.789 7.17 0.71 10.12 0.04
2014 2.884 12.41 0.75 16.64 0.06
2015 2.516 4.76 0.60 7.91 0.03
2016 2.693 7.30 0.60 12.21 0.05
2017 2.592 6.09 0.34 18.14 0.10
2018 2.452 7.42 0.73 10.20 0.07
2019 2.702 3.02 0.46 6.63 0.05
2020 2.447 24.80 0.48 51.99 0.40
2021 2.309 5.67 0.39 14.55 0.14
2022 6.01 0.34 17.68 —

2022 FEITRR BN RMEE TH D 72 DU ZRITHE H LT Zeu,
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HEEM 1 FBREFHEORN

il - RIS R R - RS RN O WIS R B R, B R
I R A A

FREEIZ OV T RA- 122 R

A — MEST (AR 7220715134 R B R 2 2 )
HARFE AR EU30.31/4 & IUE

v

il - RIS ) -
Zﬁﬁ.iﬁggﬁg — TR O O BSR4
AT ARES DA R O B >\ TARES A
3 20238~ ORI
P 20234F DA R DA E
2023 4 O £ fin 1] & R R
- BlaE ' - Ry r— 27 v 7 BEARERGR (1994

~20194ERERED A& « BAEIZHKSL)
L2023 E DA E, BN LGS BkD
et IMABBDNED B B2 & B H

2024 FE~OFTHEE B

2023 D F 1F, BIRNFAY) NT A —H 1T VEBLUEESE ICBET 5
FZEERE % LIRS TH D T T 2022 0D F IZxET 5 %SPR
1 60w zhxsFesE

|| “
20244 ELLEEDAFIRI - AEHIE 20244F LA D A B DA

RS L BRE W br— s AT 4y 7 BEATERIR (1994
~ 20194 FFRFED M AR « Blfa &Iz HKS<)
ERFRTHNCEB T DEL OBl E, BLOY
NTHE RO IMA RO E SR

A

2025 4 . i
N F A B e 5 < e ST
it S AR PR AL, SEMUKIE
R TSP 1 & 0 P
\ 4
— ﬂ 202440 ABC
. 20244 D B BT B B SR
IR 2R T HLAIC R S % FF A

X RBERNITEIRE BT $HI BT 2 MR R 130 1T 2 A B R I B BLAI S5 0
a2 5> E 2 TR S 11D,

(http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html)



_32-
FRA-SA2024-AC061

WREH2 HEAZK

(1) 4EBIAHEER RS A DO HEE

1994 4 LLRE . 7 NS MO BEATA T IS BV T H Bl ERR 02 R HE 21TV, T2
AL H B R CINE Y U - N 2R OERIHIR 2 RBERBIBEEMK 2 KD 7=, £
7oy BEAIAWH OB OEFHREROEIS Z2 T, W YO i R 2 BRI IR Y
SR L MERER R RAREBMR, S OICHIR R RBERAIMERER S A2 VT R A
T BRI A5 B L . 6 1 300 5 B e ) 4 R Bl 0 31| B LRI L 25 48 L 7,

1995 4ELIKE . P NS HUIC B W T HERIC X 2ERETE L 2 - REHE 21TV, 5
(1~4 A, 5~8 A, 9~12 A) MEMERID Age-Lengthkey (ALK) & 15142 F B I e Ik LE
(ENZENMREE 2-1) B XOMERER SRARERRZ RO T, AFRI1HIBIMERER] 2R A5

BRI AR R ALK %388 FH L ~C 3 1B I 1 4 i 31 4 = i 1) B Bk Rk 2 B H L
AV N O W BT S A 3 U, MERER A ] o2 R R TE AR CTERT 2 Z LTk
o THIBIMERER E B R A I Lo, BRSSO oRERE L 2 LEabHE,
ERRBIRE RS & LT,

7R BRI RO EIZEE L. 1996~2005 12OV TIE, s Gt o
P E LT, ISR, B R, SR oOFEEME ToMic kb 0E 55T T
KD, T EELAEDE TREOFMBNAERL L Lz, TEWROEEMIC X 546
Bl RBUIANR ORI X 53, F)IIREREEO & BEMIRED D D15 O 7 Y O i
B EALRL & Al ERE, o O EEIR O EEMRE RN DR Lz, £oMick
b OOF R RS, BV (REHEOEF P & Uik, fisl i, KRR,
SR LR, FEEIR . A bR FIR) L EERE A bR < PR, P (REEHE
OGP & LTiE, IR R, B RGP, WAk, KOR) ICoWnWTERELANE D
JiE TR B R & R 7=,

INETICT = BRIEZAT o TR & BRI, s ORI | 5z - # = -
HEF - R - VREFR - BB - SREUH - S - T (ER) . R (BB BLO
7 - Ll (BREFTE ozhETho/NE, k- Kik - 2R (F)IIREE) BLO
SHI (ZRIRRED orhEnoEEM, e (ERERED ofifE, il - 55 - BT
(ILWAR) O/NE - il S - ER - 22l (R ER) OfiliE - 84 - —AR$Th 5,

(2) BIRFHHEITIE

1994~2022 - F TD 29 D 0~4 ik & 5kl L& 7T A 7 —7 & LT ARERIAF il
EREEE AV, ak— MEfT CEREHELZITo 70, 1 AL EIZSW T A 1 BHEE
WoORE R & Uiz, E£72 0 AIIKEN OIIEMAT HZ &225 10 A 1 HRER TOEJR
BEME L, INOELERIZOVTEFFLELOE yFEOEFRRE L LT,

R — FEHEICHWZ AW/ NT A= i 2-2 1277, BIRFELCARE (Ma) OHEE
WZITHEA - B oJ5iE (HY 1960) 2V, EfFlnc 8k (JEi21E0~ 2004) & GE L
HH L7z, 728 0>V TIE 10 A 1 HIFRTOMAZAEEL, Ma % 1/4 TR L=
EZ AWz, BIREED HERE~DOEBRITIL, 1995~2020 4O EY SR RIER R (4
WA ETE) DB RO T MEREA B O MBI R E 2 H L7z,

7B, HBREEOEFFAMICIBNTIL 1995 00 5FiFE £ TORKRERET — Z 125
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SLEMEEFBARDOKET — % 2 AWV CTHIZICEREARELZ TR L, T OMEE R
AR B ET W > TEAFE OFRBIETREEIC R U CHERBETREZ 55 LIE L TV 7283,
WG RT A —H MBS D Z L IC oW RN R STz, S0 3 (2021)
EEOEHRFHIZIHBNT, SEELURED SEMBEILIZOREFRZThRnI &L L (11
TIED 2022) .

FERED 23T 2 EREIZ OV T, T2 ER 2 (1) TRO 7Pl E SR
AR RS TR 2 TR Lz, 7272 L 2003 AELAATIC DWW CIE, Al 2-2 D
PIEREOEIC, (SRR OMPERERE LS L RDBREENTEE L,

B EZRS yHF ark (0~3 %) OEFEEL (Nay) BIOVEESRE (Fay) L. Th
TN TOXTRD7= (i 2001)

Mg
Nay = Nai1,y+1€xp(Mg) + Coyexp (7) (0=a=3) (1)
Ca Ya
Fpy =—In (1 - yi,x—p(Z)> (0=a=3) 2)
ay

728, Cayld yF amDORERKTH L,
S5ELLEIXT T 27— (54) THY ., 4% & SHROFEBRBIIE LW ERE L T,
4Ll EOEREEE LT O TRD =,

c, M

Nyy = ((Cw:—gwﬂ) N+ y+1exp(My) + Cyexp (74) ?

e (4)
5+,y Cay 4y

RATFEOBIRBEIL, LT TRDIZ,

= Cay Mq <a<5*
Nay = 1-exp(—Fgy) exp( 2 ) (1=a=57) (%)

BEHFEOF (#—IF/VF) (X F4y ZRH/T A—& L L F5+y=F4,y, £7- FO,y~F3,y
1. 4438 D F & DA F D2 3 FE4)E (2019~2021 FFHE) OHIZE LW ERE L
77,

3
%y=<éﬂﬂui)ay (1=a<3) (6)

3
Zb=1 F4,y—b

F4,y IZ, y #1231F %5 CPUE OBLIIE uy (BEAREFS J OMEAM O & & iE~ HRE L
MHRD7 CPUE (kg/f + H) | BKIHIZE 4-1 BR) 285 213 B Mo iR CINEY
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LT ZEH LT a—=2 7 ak— Mo L e Le CFf 2001) , RPEA#
L7z uy l&, RO X9 RIERGAMDHERER ThH D LAIUE LT,

In(uy) = Ing ¥ o(sqyNayWs) "y g 728, &~N(0,6%) (7)

say. Wa [ZZAVZEH y 48 a BEOBINE (2 DAY F DR KREICKT 5 a B oOL)
La BOTHEETHY | b IEF 2 — =2 ZHSEIE b xR L OIRBIGR S T8
FA—HThD,

QITBEERTHY, Fa—=r7IMHEHLIEHEOFEHEZ THELETLHE ) Rk
Rkobns,
q = exp (Eym(uy)—bZylr;(za(sa_yNa,yWa))) ©

Fa—= 7 ak— MEN CTHET 5 EIRE LV k7= CPUE OB & CPUE O#LH|
O Ry RRERL—ETDEH512, 9) ReH/heTH 72X F4y L b aHiEL
77,

55 = 5, (1n(u,) = 1n (4 ZalSup Ny 0)")) ©)

ZIZTC, ERIENT A—Z b X123 LHEESINT,
Blfamlt 1 U EOERBEIEHIRE &R (fra, e 2-2) 20052 L TR
Wiz, 728, ZIZTHOWTWARERIMOETH S,

SBy = Yok, NyyW, [T, (10)
LLEOFHE D BHEE L7z 2 A — MEHT ORE R OFEMITAH L & 2-3 ISR LTz,

(3) IBRAFERB L ORKHER, A THEEHEOMARKOHE

0 AL IRIE 3 1T D N TS BB IR OIRAFEOHREE, 35 X OV 0 & THEE N0,y DK
SRE M JEEL Ry & N TR R BRI JREL Ray ~D 3 fRIZLL T O HIETITo 72,

bt 7 ANTHEO% < OfECRIBMICERARZORERENRBET D, Tha N LW
BT DOV ITHW, N TR AR O B(LERIBAR (AR &, £R
il U CUNE Uz, BMEERIRARITESCAFEMGY - EH T L > THEA TR Y | E0R
BELRZ2DT20, WHENESEREZRET HEBESEROHEICE L TX, Ak ThHiu
W MEHEE O BIREE O RN TMEET 5, H 2 WI3ERE X L TENEROSET
BT DHEGREERER 2 IO Y ONLEE LV, LiL, &TORITIFHRICHE W T
WAL R AP - ERET 2IIEE ST (2022 AFFER TR - KK - K - (L0 - F)I - E
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WD 6 W) | M T T BRI R R 2 AT O DI 372 T — 2 Do T RN 2D,
BUR TIET — % O & 2 I R DR 2R % BAAITAE) U 7o i 2 W7 NI Rl ORI A R &
LCHHLTWS,

BT, EMERNERE CHFNRIVEOLND b T AREDOEERERSRE H,
ﬁﬁ@%k@#m#ﬁbhhOm@@ﬁ%¢®%m®mﬁﬂ¢%%mﬁéoﬁFW@%ﬁ
o OGReftKGE, KR, FEEEE. () | Hil Ok, (Wfe- =T, 2258 .
(T H%%)@sﬁwgﬁﬁb\%n%m@@&_ BT DWEREASL L DI
GEND BALERE AR, #kmEo (BT Eo) BAREHET S, 2022 FEEETO
AT D BALIEIROHERE RN E SN TV AR, KBk, e, (o, &I, ZE
(HT) . RO 6FRTH -7 (Zed 1igfall EE TEHD D L EEHIE CRALME K% 71
HLTOWD RTINS 225, Bl R TIRAE R 7 2 A5G E R 2 BRI ISR S E 5
DR ERERNE S TB LT, 0 AR ZHEICHEE->TWD) , TDk, 3RO
BAROEMTE 20 SEANEREE LTORNT EDORAR) | ZOflzE N T
FERIRFIZ SR O - kI E R THID 2 & T NIBRIA L L COMIEFEAO N THEEIRASE
RO D,

y AR T 5 N LR RO A RS Ray 1%, L FOXTHE IS,

Ray = No,, X HIE# 2 A LRI R A (11)

Flo. BWIMPRLIETORRBED > bAZERD . BIRICEMS LIZREOEIS T
DT TEHAIND,

N Ra
\Z‘lé 75 5 y
RS VD N T R (12)

LoT, (1RXTTIEhE L N TR KR E OICEZET Z LR MHKD,
a, = yHFO N THE R RE x Inzh3 (13)

Z D%, N0,y 5 Ray U5 Z & T, HHFELEZER SEORIRBKMAEE Ry %
Kb,

Rn, = Ny, — Ra, (14)

(4) YPR. SPR DfiE#fr
MABHT=0 S (YPR) EMAHZY EAE (SPR) 1L, AFORX TR,

YPR = 3.3 SaWaexp(—M,/2) (1 — exp(=F,)) (15)
SPR =32 fraSaW, (16)
Sa+1 = Saexp(—F, — M) (7=72L S_0=1) (17)
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Z I T, SalTarRicBir AR, fralta MOMEOREAEIES 2T,
B, KRFICBIT A2 M OHTE TIEHEME 8 EUEL TWAH MR, YPR BLONSPR ®
HEIZBWTIIMSY EEDOBOBREICEDLE THME 5L TICEHE LT -,

(5) ETIVZWHER

[5F0 5 (2023) 4F GRS T 5T V2o TIE L 2RO, FRA-
SA2023-ABCWG02-03. /KEEMFTE - BB (2023) | 1296V, RARBEOFHIIZHW 2 VPA
DFEFHFHIZ G PERARE (RT3 D AN DV TRzl L7z,

Fa—= U ZIZBIT HEEEMEK 2-1 1RT, 2 2 TR TEA e < B mid i o
NDELDOD, REBRNAAT ATV EHBTESND, U hr AT T ¢ TN (F2X 2-2)
WZBWTH, T—XOBM - BHNMTOND Z & TOomEREBERILEFEESNDHERN
HDHHEOO, BARSERE, HEE (%SPR) IZIZTKEARZBITR LN -T2,

5| Ak

WAs—EZ (2001) VPA (Virtual Population Analysis). “Vh% 12 4B & P R (48 il ffe Sz HEE 55 3
Wl E R FIEARE—, BAKER IR =, 104-128.

IKEERFSE - BUEHERE (2023) 5 F0 5(2023) 4 EIRFHMIC I T 5E 7 V2o FIE & 2 Wik
FORMFES. FRA-SA2023-ABCWG02-03, /KEERFZE - Z0E 1M, ik, 14 pp.
https://abchan.fra.go.jp/references_list/FRA-SA2023-ABCWGO02-03.pdf (last accessed 27 July
2023)

M E— (1960) /KEEAH D population dynamics & I3 & A FE. B /KPR, 28, 1-200.

FENMAE - BURIEZ - AR B - @R (2004) BREEVEEEIIC I D B T A O JEEE
EIMARELDBALR. 2004 4K PEMREF 2R B R ZHHEFE, 16.

IR AW, - LA - ESREEL - e EAE - IRHIEES (2022) BF0 3 (2021) FEE T X
WS YRR BEO EIRFEAMN. FRA-SA2021-RC03-3, 40 3 4R 8 E LI KR O 3
JREEAT, ZKREEIT - JKPEWFZE - ZUEHERS, BT, 45 pp.
https://abchan.fra.go.jp/wpt/wp-content/uploads/2021/details 2021 61.pdf (last accessed 27
July 2023)
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R 2-1.  Age-length key & HERERIS (1~4 A, 5~8 A)

i
SRR 1~4H4 5~8H

(mm) Uk 2% 3mk 4k Stk MEOEIE gk 2% 3k 4k Stk HEOEIS
0~40 1.00  0.00 0.00 0.00 0.00 0.50 1.00  0.00 0.00 0.00 0.00 0.50
40~80 1.00  0.00 0.00 0.00 0.00 0.50 1.00  0.00 0.00 0.00 0.00 0.50
80~120 1.00 0.00 0.00 0.00 0.00 0.50 1.00  0.00 0.00 0.00 0.00 0.50
120~160 1.00 0.00 0.00 0.00 0.00 0.50 1.00  0.00 0.00 0.00 0.00 0.50
160~200 1.00 0.00 0.00 0.00 0.00 0.30 1.00  0.00 0.00 0.00 0.00 0.25
200~240 1.00 0.00 0.00 0.00 0.00 0.47 0.92 006 0.02 0.00 0.00 0.34
240~280 0.98 0.02 0.00 0.00 0.00 0.38 091 0.09 0.00 0.00 0.00 0.47
280~320 0.85 0.15 0.00 0.00 0.00 0.35 0.85 0.15 0.00 0.00 0.00 0.47
320~360 049 048 0.03 0.00 0.00 0.33 0.69 031 0.00 0.00 0.00 0.39
360~400 0.16 0.79 0.05 0.00 0.00 0.23 027 068 0.04 0.00 0.00 0.30
400~440 0.08 0.83 0.09 0.00 0.00 0.49 0.04 086 0.10 0.00 0.00 0.52
440~480 0.06 0.81 0.12 0.01 0.00 0.76 0.02 085 0.11 0.01 0.00 0.71
480~520 0.03 0.63 033 0.01 0.00 0.78 0.00 0.64 031 0.05 0.00 0.76
520~560 0.01 0.36 059 0.03 0.01 0.77 0.00 031 056 0.12 0.01 0.77
560~600 0.01 0.18 060 0.17 0.04 0.77 0.0l 0.18 060 0.17 0.04 0.77
600~640 0.00 0.07 050 034 0.10 0.82 0.00 0.07 050 034 0.10 0.82
640~680 0.00 0.03 030 042 025 0.90 0.00 0.03 030 042 025 0.90
680~720 0.00 0.01 0.13 041 0.46 0.96 0.00 0.01 0.13 041 046 0.96
720~760  0.00 0.00 0.05 0.25 0.70 0.98 0.00 0.00 0.05 0.25 0.70 0.98
760~800 0.00 0.00 0.0l 0.10 0.88 1.00 0.00 0.00 001 0.10 0.88 1.00
800~840 0.00 0.00 0.03 0.00 0.97 1.00 0.00 0.00 0.03 0.00 0.97 1.00
840~880 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00 1.00
880~920 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00 1.00
920~960 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00 1.00
960~ 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00 1.00

I
LR 1~44 5~84

(mm) I 2 3k 4 SR I 26 3 4 SR

0~40 1.00  0.00 0.00 0.00 0.00 1.00  0.00 0.00 0.00 0.00

40~80 1.00 0.00 0.00 0.00 0.00 .00 0.00 0.00 0.00 0.00
80~120 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
120~160 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00
160~200 1.00 0.00 0.00 0.00 0.00 1.00  0.00 0.00 0.00 0.00
200~240 0.99 0.01 0.00 0.00 0.00 0.99 0.01 0.00 0.00 0.00
240~280 0.86 0.14 0.00 0.00 0.00 0.87 0.13 0.00 0.00 0.00
280~320 0.61 038 0.01 0.00 0.00 0.70 029 0.01 0.00 0.00
320~360 0.19 0.77 0.04 0.00 0.00 023 0.69 0.07 0.00 0.00
360~400 0.05 0.85 0.10 0.00 0.00 0.06 081 0.10 0.02 0.00
400~440 0.07 0.60 030 0.02 0.01 0.05 051 039 0.04 0.01
440~480 0.04 036 050 0.09 0.02 0.02 038 037 0.13 0.10
480~520 001 0.17 043 020 0.19 0.00 021 026 031 0.21
520~560 0.01 0.08 042 021 027 0.00 0.10 033 029 0.29
560~600 0.01 0.03 031 036 028 0.0l 003 031 036 028
600~640 0.00 0.02 009 036 0.53 0.00 0.02 009 036 0.53
640~680 0.00 0.00 0.05 024 0.71 0.00 0.00 005 024 0.71
680~720 0.00 0.00 0.00 033 0.67 0.00 0.00 0.00 033 0.67

720~ 0.00 _0.00 0.00 0.00 1.00 0.00 _0.00 0.00 0.00 1.00
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ffie3 2-1. (Hr=X) Age-length key & HEREEIS (9~12 A)

i3

SRMEE 9~124
(mm) Ok Lk 2W% 3mk 4k Stk MEoEIS
0~40 1.00 0.00 0.00 0.00 0.00 0.00 0.50
40~80 1.00 0.00 0.00 0.00 0.00 0.00 0.50
80~120 1.00 0.00 0.00 0.00 0.00 0.00 0.50
120~160 1.00 0.00 0.00 0.00 0.00 0.00 0.46
160~200 1.00 0.00 0.00 0.00 0.00 0.00 0.52
200~240 1.00 0.00 0.00 0.00 0.00 0.00 0.58
240~280 095 0.05 0.00 0.00 0.00 0.00 0.59
280~320 0.72 0.26 0.02 0.00 0.00 0.00 0.49
320~360 025 0.69 0.06 0.00 0.00 0.00 0.33
360~400 0.00 0.95 0.04 0.01 0.00 0.00 0.41
400~440 0.00 088 0.11 0.0l 0.00 0.00 0.57
440~480 0.00 0.73 0.27 0.00 0.00 0.00 0.75

480~520 0.00 0.64 033 0.03 0.00 0.00 0.82
520~560 0.00 029 0.56 0.12 0.03 0.00 0.74
560~600 0.00 0.01 0.18 0.60 0.17 0.04 0.77
600~640 0.00 0.00 0.07 050 034 0.10 0.82
640~680 0.00 0.00 0.03 030 042 0.25 0.90
680~720 0.00 0.00 0.01 0.13 041 046 0.96

720~760  0.00 0.00 0.00 0.05 025 0.70 0.98
760~800 0.00 0.00 0.00 0.01 0.10 0.88 1.00
800~840 0.00 0.00 0.00 0.03 0.00 0.97 1.00
840~880 0.00 0.00 0.00 0.00 0.00 1.00 1.00
880~920 0.00 0.00 0.00 0.00 0.00 1.00 1.00
920~960  0.00 0.00 0.00 0.00 0.00 1.00 1.00
960~ 0.00 0.00 0.00 0.00 0.00 1.00 1.00
i3

2R 9~124
(mm) O I 26% 3@ 4 St
0~40 .00 0.00 0.00 0.00 0.00 0.00
40~80 1.00 0.00 0.00 0.00 0.00 0.00
80~120 1.00 0.00 0.00 0.00 0.00 0.00
120~160 1.00 0.00 0.00 0.00 0.00 0.00
160~200 1.00 0.00 0.00 0.00 0.00 0.00
200~240 099 0.0l 0.00 0.00 0.00 0.00
240~280 0.88 0.11 0.01 0.00 0.00 0.00
280~320 043 0.53 0.04 0.00 0.00 0.00
320~360 0.06 0.84 0.10 0.01 0.00 0.00
360~400 0.0l 0.76 0.18 0.01 0.02 0.00
400~440 0.00 0.70 0.22 0.03 0.01 0.04
440~480 0.00 032 043 004 0.14 0.07
480~520 0.00 0.13 033 033 0.00 0.20
520~560 0.00 0.08 0.08 0.17 0.17 0.0
560~600 0.00 0.01 0.03 031 036 028
600~640 0.00 0.00 0.02 0.09 036 0.53
640~680 0.00 0.00 0.00 0.05 024 0.71
680~720 0.00 0.00 0.00 0.00 0.33 0.67
720~ 0.00 0.00 0.00 0.00 0.00 1.00

ML 2-2. VPA GRS W F I PRRE, s KO RE TR

i 0 % 1 7% 2 5% 3 % 4 5% 5+
IR E (g) 107 349 848 1,660 2,651 3,853
DR B 0.000 0.042 0.750 0.818 1.000 1.000

HARIE AR5 0.0781 0.3125 0.3125 0.3125 0.3125 0.3125
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i3 2-3. EIFEMHTAE R (1994~2003 4F)
%fﬁ%%ﬂ?ﬁﬁ%)ii& (TR)

4E 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
OF%; 468 899 484 612 230 415 141 532 462 513
15 923 1,297 1,542 749 915 808 462 764 974 752
25 374 395 412 443 434 386 466 398 338 369
35 78 98 96 95 121 121 138 112 91 89
45% 26 24 24 29 37 40 41 32 31 25
Stk 30 16 10 21 24 31 32 2 35 25
&t 1,899 2,728 2,569 1,948 1,762 1,801 1,280 1,861 1,931 1,774
ERp R AR (k)
E 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
[\ 44 32 43 63 23 46 15 58 49 53
7% 281 387 447 250 300 292 159 271 338 254
25 277 286 291 360 346 340 392 343 285 303
35 113 139 133 151 189 209 227 188 151 143
45 60 53 53 73 93 109 107 87 83 65
S+ik 101 52 34 77 88 122 123 87 133 95
&t 876 1,000 1,000 973 1,039 1,118 1,023 1,033 1,039 912
A i I T A R S
A 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
[\ 0.156 0.249 0.199 0.229 0.098 0.226 0.072 0.214 0.214 0.201
15 0.693 0.836 0.888 0.536 0.630 0.575 0.419 0.675 0.759 0.640
25 0.846 0.878 0.839 0.824 0.824 0.706 0.951 0.949 0.873 0.888
3% 0.741 0.646 0.634 0.533 0.653 0.671 0.698 0.733 0.686 0.695
45 0.773 0.605 0.360 0.444 0.474 0.529 0.575 0.391 0.539 0.469
517% 0.773 0.605 0.360 0.444 0.474 0.529 0.575 0.391 0.539 0.469
%SPR 7.9 6.6 7.5 10.4 10.2 9.9 11.3 8.0 7.5 8.6
F/Fmsy 2.51 2.56 2.28 2.02 2.08 2.12 2.06 2.28 2.41 2.25
FERERES (TR
i 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
OF% 3380 4246 2,785 3,111 2,574 2,138 2,114 2,870 2491 2,935
15 2,159 2,676 3,062 2,110 2,288 2,159 1,578 1,820 2,142 1,860
25 766 790 849 922 903 891 888 759 678 734
35 174 241 240 268 296 290 322 251 215 207
45 56 61 2 93 115 113 108 117 88 79
Sk 65 41 41 68 76 87 86 80 98 79
&t 6,600 8,054 7,069 6,572 6,252 5677 5,097 5,898 5,712 5,894
ElpnlEdisE (b>)
4 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
07k 360 453 297 331 274 228 225 306 265 313
1% 753 933 1,068 736 798 753 550 635 747 648
25% 650 669 719 781 766 756 753 644 575 622
35k 289 399 399 445 491 481 534 417 357 344
47 149 161 245 247 305 299 287 311 234 210
5% 251 158 156 261 291 335 331 308 376 306
ot 2451 2,773 2,884 2,803 2,926 2,851 2,682 2,620 2,555 2443
HEEES (%) 35.7 36.1 34.7 34.7 35.5 39.2 38.1 39.4 40.7 373

AU (R )

4 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

0% 0 0 0 0 0 0 0 0 0 0

15% 32 39 45 31 34 32 23 27 31 27

2% 487 502 540 586 575 567 565 483 431 467

3% 236 327 326 364 402 394 437 341 292 281

455 149 161 245 247 305 299 287 311 234 210

5+R% 251 158 156 261 291 335 331 308 376 306

A&t 1,154 1,186 1311 1,490 1,606 1625 1,644 1470 1365 1291

RPS (/kg) 2.49 3.09 1.57 1.87 0.79 0.93 1.04 1.60 1.23 1.55
HRIEY TR E ()

H 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

0% 93 91 89 102 100 111 106 108 106 103

1% 305 298 290 334 328 362 345 354 347 337

2% 741 726 705 813 797 880 840 861 844 820

3% 1451 1,420 1,380 1,591 1,560 1723 1,645 1,686 1,651 1,606

4% 2318 2269 2205 2,542 2492 2,752 2,627 2,693 2,638 2,565

S+isk 3.369 3.297 3.205 3,694 3.622 4,000 3.819 3914 3.834 3.728
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iz 2-3. (fex) BIRMBATRE R (2004~2013 4)
FElnpaEE R (TR)

A 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
(174 310 295 201 103 158 162 137 126 7 107
1k 962 735 607 665 505 473 349 405 387 272
25k 371 412 388 312 335 244 238 218 243 232
3ik 93 96 109 104 102 90 91 89 96 85
4% 21 24 21 26 29 28 30 31 29 25
5+ik 21 21 23 23 21 22 27 23 18 2
A5t 1,778 1,583 1,349 1,232 1,150 1,019 873 893 845 743
FEREE R (F )
i 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
(54 60 57 35 20 23 28 16 19 14 16
1% 275 262 237 185 170 174 140 157 136 129
25 268 295 304 256 265 204 199 198 214 200
35k 160 167 192 196 189 168 174 167 185 151
4% 58 70 57 79 84 85 88 91 78 69
5+ 89 83 93 99 100 92 134 95 63 89
& Ek 911 934 918 835 831 750 751 728 691 654
A i 1 e A AR
A 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
(3 0.144 0.158 0.107 0.069 0.105 0.124 0.098 0.091 0.063 0.102
15 0.706 0.589 0.557 0.604 0.552 0.514 0.422 0.462 0.441 0.355
2% 0.928 0.917 0.867 0.742 0.844 0.667 0.621 0.598 0.657 0.606
3k 0.673 0.778 0.789 0.706 0.682 0.665 0.664 0.578 0.680 0.588
4% 0.403 0.419 0.437 0.500 0.489 0.464 0.574 0.566 0.424 0.421
S+ 0.403 0.419 0.437 0.500 0.489 0.464 0.574 0.566 0.424 0.421
%SPR 8.6 9.2 10.1 11.0 10.6 12.3 13.6 13.9 14.3 16.1
F/Fmsy 221 2.18 2.09 2.02 2.06 1.88 1.82 1.78 1.72 1.58
Fhn IR (FR)
AE 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
07k 2,408 2,101 2,064 1,611 1,651 1,449 1,527 1,502 1,225 1,150
1k 2,221 1,929 1,659 1,715 1,391 1,375 1,184 1,280 1,268 1,064
25k 717 802 783 695 686 586 601 568 590 597
3k 221 207 234 241 242 216 220 236 228 224
4% 76 82 70 78 87 90 81 83 97 85
5+ 73 72 75 68 65 68 73 63 61 75
A5 5,716 5,195 4,885 4,408 4,122 3,782 3,685 3,732 3,469 3,195
ElpIERE (F>)
i 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
(0754 257 224 220 172 176 154 163 160 131 123
1% 774 673 579 598 485 479 413 446 442 371
2% 608 680 664 589 582 497 510 481 500 506
3% 367 344 389 399 402 358 365 392 379 371
4% 200 219 185 207 230 237 215 220 257 225
5+ 280 279 287 263 250 262 279 244 234 291
ot 2,486 2419 2323 2,228 2,125 1,988 1,945 1,944 1,943 1,886
RS (%) 36.6 38.6 39.5 37.5 39.1 37.7 38.6 37.5 35.6 34.7

R RIBLA R ()
4 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Opk 0 0 0 0 0 0 0 0 0 0

53 33 28 24 25 20 20 17 19 19 16

25 456 510 498 442 436 373 382 361 375 380

3% 300 282 318 327 329 293 299 321 310 304

455% 200 219 185 207 230 237 215 220 257 225

S+i% 280 279 287 263 250 262 279 244 234 291
&3 1,269 1318 1312 1,263 1,266 1,186 1,193 1,164 1,195 1214
RPS (JE/kg) 1.02 0.85 0.87 0.89 0.87 0.87 0.85 1.19 0.65 0.85

WY Y RE (o)

4 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

(3 192 192 172 197 144 171 119 155 194 149

15% 286 356 391 278 337 367 400 388 352 475

25 723 716 783 823 792 837 835 905 883 860

3% 1,731 1,745 1,756 1,881 1,844 1,873 1,904 1,885 1,923 1,775

475 2,718 2,895 2,720 3,008 2,927 2,986 2,898 2,960 2,730 2,792

Sk 4,345 3914 4,110 4,299 4,671 4232 4,960 4,071 3494 4,012
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fiieg 2-3. (fex) BIRMBATRE R (2014~2022 4)
@ﬁﬂﬂiﬁ%@iﬁz (TFR)

I 2014 2015 2016 2017 2018 2019 2020 2021 2022
07 47 26 14 32 62 14 12 13 8
15 252 166 109 147 165 240 165 96 123
25 183 150 145 125 142 236 229 209 176
35 82 71 72 64 70 80 97 104 95
4% 30 30 30 30 29 31 35 35 36
5+ 25 2 2 30 28 27 28 24 27
&5t 619 465 394 427 496 627 566 480 465
ERRRIEER (b Y)
4 2014 2015 2016 2017 2018 2019 2020 2021 2022
(53 11 5 3 5 11 4 2 3 1
7% 2 66 53 55 76 109 82 60 51
2% 161 139 132 113 129 180 206 211 166
35 159 139 135 120 125 127 158 167 167
4% 88 88 82 85 75 76 83 74 87
547 102 83 78 126 103 93 84 61 79
&t 613 520 482 504 519 588 615 576 551
A i 1 R A AR
iE 2014 2015 2016 2017 2018 2019 2020 2021 2022
07 0.052 0.032 0.014 0.024 0.038 0.008 0.007 0.006 0.004
15 0.366 0.261 0.176 0.201 0.162 0.199 0.120 0.068 0.074
2i% 0.497 0.446 0.442 0.357 0.349 0.422 0.338 0.250 0.193
35k 0.515 0.415 0.464 0.409 0.399 0.385 0.349 0.286 0.195
45% 0.485 0.412 0.356 0.401 0.381 0.349 0.331 0.228 0.174
5+ik 0.485 0.412 0.356 0.401 0.381 0.349 0.331 0.228 0.174
%SPR 18.2 23.3 26.1 27.0 28.4 27.4 32.7 2.1 49.7
F/Fmsy 1.46 1.19 1.07 1.04 0.98 1.02 0.84 0.60 0.47
A RIE IR (TR)
A 2014 2015 2016 2017 2018 2019 2020 2021 2022
07 962 882 1,034 1423 1,748 1,852 1,861 2,193 1,958
15 960 845 790 943 1,285 1,557 1,699 1,710 2,016
25 546 487 476 485 564 800 933 1,102 1,169
35 238 243 228 224 248 291 383 487 628
4% 91 104 117 105 109 122 145 198 268
547k 77 76 87 105 103 106 118 138 196
&3 2,874 2,637 2,733 3284 4,057 4,728 5,140 5,828 6233
ElmpEEE (F>)
. 2014 2015 2016 2017 2018 2019 2020 2021 2022
07 103 94 110 152 186 197 198 234 209
15 335 295 276 329 448 543 592 596 703
2% 463 413 404 411 478 678 791 935 991
35 396 403 379 372 412 483 636 808 1,042
4% 241 276 311 278 289 323 385 525 709
5+7% 296 291 336 404 396 408 453 532 754
& &t 1,833 1,773 1,815 1,945 2,209 2,632 3,056 3,629 4,408
WEEE (%) 33.4 29.3 26.6 25.9 23.5 22.3 20.1 15.9 12.5

R B A ()
4 2014 2015 2016 2017 2018 2019 2020 2021 2022

07 0 0 0 0 0 0 0 0 0
3 14 12 12 14 19 23 25 25 30
25% 347 310 303 308 359 508 594 701 743
3k 324 330 310 304 337 395 520 661 853
4% 241 276 311 278 289 323 385 525 709
5+ik 296 291 336 404 396 408 453 532 754
&3 1222 1,220 1271 1,308 1,399 1,657 1,976 2443 3,088
RPS (JE/kg) 0.66 0.67 0.71 0.89 1.12 1.04 0.45 0.77 0.52
WY EH R E (o)
4 2014 2015 2016 2017 2018 2019 2020 2021 2022
07 226 177 197 168 183 253 188 210 179
15 367 397 484 372 465 453 499 630 415
25 883 926 910 907 905 762 897 1,012 946
35 1,936 1,975 1,857 1,871 1,794 1,601 1,633 1,611 1,750
475 2,959 2,937 2,707 2,862 2,531 2470 2384 2,147 2375

S+ 4,019 3,796 3485 4251 3.693 3475 2,957 2,517 2,968
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HMEEM3 BEAEMEREZRKERSE

B39 FICBME S e TEBRELMEESRIC B3 AU BAaE ) Ik . BAEE R
Yl (SBtarget) 21X MSY /K#EIZF5 1T 5 Bl fa i (SBmsy:24 & ko) | [RFE BRLELUME(H (SBlimit)
(21X MSY D 60%235% b5 BifaE (SB0.6msy : 9 (1 ~ ). Z&jf/k#E (SBban) (21X MSY
D 10%03F b Bl (SBO.Imsy : 1 | b)) ZHWAHZ ERBREIN TS (LTI
7 2021, MHREFE 6-2), ZOHEEITHWTZNT A —ZHITMEE 3-1 1T T,

HIREHAEMER L | MSY 28817 ol E (F) 2@ LcmA 7 e v MmN
3-1 1R T, ak— MEFICE D ELNT 2022 0 H A E (SB2022:31 i b)) (X HER
PRACHEfEZE, [RFVE FRALMEE 2306 L OVBROKER 2 A5 , RRFECI T 5 2017 O ifasE
JEIZ MSY % EHL9 DI E L 1RIF5E L <. 2018 FELIE bk L C FlEl-> Tuiz &l &
nn (e 6-3),

EHERIRAEIZ 31T 2 S f i & ARl PR & & OBRZ MR 3-2 1R T, BlfE
2% SBlimit DL F Gl I~3 M%< 2 5o 508, BlAENSHEINT Iz o0 THElifa o bR
D3 < 7R DM A B0, SBmsy BERLIFIZI W TIE 3 mlA EOIEENR TR L 20 5 & HEH &
niz,

5| FAXXHK

WAL I EECE - BEEIHEL - SREACE - Bcthse 5 (2021) 47Hn 3 (2021) FEE T A
S N R O BLIL (R AR (2 BE 9 2 WP SERR B 2 B FH FRA-SA2021-BRP04-001, 7K
PERFTE - A NS, MU, 40 pp.
http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/20210928/doc_hirame_setonaikai
_RIM.pdf (last accessed 27 July 2023)



_44-
FRA-SA2024-AC061

[RA SRR EER BIE IR EE

N

SEEEDLE (F/IFmsy)

2022

0.0 05 1.0
HEAESO (SB/SBmsy)

MR 3-1. ERAEYEER OB R - B L OBR (MF7a v )

(mekez ) (RREEseEs | (EREEELET )
80017 1/ .
. 1
L i i
~ 600 : . [ ] 5+
it : 45%
ml . 1
! : 3%
: 20%
I 1i5%
. N
1
1

0 2,000 4,000 6,000
FFEE (b))

MR 3-2. FHRRAEIC I 1T 5 Bl M L i AR & & OBtk (T8 S ifhit)
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e 3-1. I RFipiEFER MSY 2 BT 2 /KEOHETEIZH -T2 —X1{E

b BUROIIEIE  FHRE BT R
L/ Fmsy

(F2020) (g) PRI G
0 ik 0.034 0.014 0.010 107 0.078 0.000
1 7% 0.467 0.187 0.143 349 0.313 0.042
2 ik 0.922 0.369 0.283 848 0.313 0.750
3 % 1.000 0.400 0.307 1,660 0.313 0.818
4 ik 0.949 0.380 0.291 2,651 0.313 1.000

5Ll 0.949 0.380 0.291 3,853 0.313 1.000
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HREM 4 BRETHERBIEICHIG LIFET R

(1) FERTHOKE

BIRAHN CTHEE L 72 2022 FOEPREN D, 28— MESTOFNEEZ H T 2023~2054
EORERTHFREEZIT o7 WHREEES) . PR TRCET 2 MARIL, EFEOBRAEND
TR S D% FAEERRN S 5272, MAREOARHEFMELE LT, SEEBRSMIZHED
AEANEL, 1| ARO#Y IR LFEE T 72, AR Clrkikee L CREm i
DTHOINTND T2, BUROFR kL S D356 & LT, 2017~2019 ORI
& 2021 FORREE T Clofia N TREHROMARE E L THRFEOIMAZRICIE L
TR TCoOTHHITo T2,

2023 FORERIL, THI SN OERE L BURORIEE (F2023) M OARE LT, BkD
WY, EFHEAEEE AR LR L R DRIRESCAY T A —F CEBIRES) D5
T T, AFEFIICI T 5 2022 F O EIZX ST 5 %SPR % 5.2 5 FAEE L7z, 2024
FLEOWREITEIZIE, EFICTH SN HAEL D &I TROMBEEHEFANEZE TED b
DI 2 H 2,

(2) s BRI

PRSP AR T, AR FICB B AR - MET DR A2 R L
T, BUAEICHIS LI-REE (F) S2E0-b0Th 5, NEEEIHEAIR X ABC HE
DI DOFEARIES ] TlE. BABENRAEHELEERZ TE - 285838k ER £ T
EARAICIEIE 2 M 2 & & b, BlAENRAEHILEMI E12H 55E8121F Fmsy
SRR ER B 2/ U2 ED EIRE T2 DO &R LT D, MK 4-1 ITARRE
O TEFILMEESE BT AR A I X VIRE SN RES MR 2R, 22T
I E U CHEBLREC R & 08 & LAz /R Lz, 7ok, AFZCHBISHIRR I [HiaR
DSFRSVE BLVEE A TR 5 Y 2 7 I3RS RGP E IR G M 238 < FRAEpE B MR
MR EFEMENR SR SN DT, PITEEEE TH L 08 LU FICT 22 EMEE LW L&
T3,

(3) 2024 O T fE

R EHAIRICESERBE Sz 2024 O RIT, AR L U CHAERR
IZEDMADHZERE LTS E, BUROKREBE LIZSEEG L BICB & 0.8 & LIEHAIC
11,221 Foy BELO & LEZEAICIE 1,474 FoThoTl- (HRE 6-4. 6-6), 2024 4E(C
THSNDBAREIT, WTHORVIRLHATH BEEHEAEERZ LR, EH608
ATHYH 46 H b b RIAENTZ (MRF 42, 4-3), ZOBMAEITRAEHLEEELL
ETH DD, 2024 FORETIL BxFmsy & L TR 7,

(4) 2025 i I LARE D T ]

2025 FLARE S & O T FRR TRl ORE R A i 2 X 4-2,4-3 38 LU R K 4-1~4-4 [T T,
S PEBLANRICES EHLAZ 10 FRMk L7256, fROMAR & U CRARERR
WZEDIMADHZEIE LT-5E (X 42, fi/EE 4-1a, 4-2a, 4-3a, 4-4a) Tl 2034 4
OHABEDOTHNEILB 2 0.8 & L7-BHAIZIZ30 H b (90% FHIXENL 17 H~48 H k)
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THO.BE10ELEHAITIT24 T b Q0% FHIKMIX 14 H~39EF ) THD (il
JEF 6-5a), THIEA BAREPREUEME R 4 LR 2 fRIX B 23 0.9 LT T 50%% kR, BRI
EHILEMRZ ERIA2MRIT 1 LLTOWTRO BIZBWTH 50%% ERl%, BUKkoET

(F2023) ZfkGE L7=85A D 2034 FEFOFHABOFHMEIZ 44 B F > (90% FHIXEIE 26 &
~68 [ ~v) Th b BIEEHILEERE LA 2 MRIT 97%, RVE IR EER % L2 i
1L 100%TH D,

FEEIC, BUROIR AT L1258 (WX 4-3, #fi/d % 4-1b, 4-2b, 4-3b, 4-4b) T,
2034 FFOBMEDO THEIL B % 0.8 & LI2GEITIE33 5 Mo (90% THIXEIE 20 H~51
Bhy) THY, pE2 1.0 & LEHEAITIT27T B by (90% FHIKRIE 17 5~42 5 h V)
Thd (fiEFR 6-5b), THIMEA BAZE MMM X ORI E BN E & L0 5 iR
T LELFOWTAD BIZENTS 50%% EAS, BUKOMWEETE (F2023) Zfke L7756
D 2034 FOBAEOTRMMIL 48 5 h> 0% FPRIKENL 31 B~73 5 h>) THY HIE
BHELEME L BB DR LORAEHEEEER 2 E DRI 100%TH 5,
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a) A IREEIC LS E
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HE= (b))

MR 4-1. JFEEEHNIE HAE NS (SBtarget) 1% HS FAERMRICESEHE
i L7= SBmsy Th 5, RFEFHLILEMSE (SBlimit) 38 K OEEfUKHES (SBban) 1213,
FNEIEREEZ TV D, TR B ICITEEE TH D 0.8 Z V7o, BRI
Fmsy, JKEAHRIE 0.8Fmsy, AT HCR, 7R AB T EE K HES | 25— s8R I IR AR
EHLLEME AR RS B P YE R A R T, a) (3HElh A ISR L7285 AL b)
X A RE R TR L BA TH D, b) ITOWTIL, T BEDERIRIC L - T
BERIIET RSN, T 2 CILEERREEIC I 1T % SR 2 FE B HLRR O B3 & 0 T fEE
R LT,
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— 0.8HCR -- U_MSY -- BEEEEEER 0.8HCR — Fcurrent
-~ Fourrent ---- ZEFKER
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HIZZ AW 5GE (R) LBUROEELE CORETH (F6)  KERITFEHME,
HEHNTIZ Y R 2 b= 3 VRO 90%3 G £ D 90% Tl X, RT3 3@ 0 OfFsk
FROBIRTH S, BAROKOMMEHRITHEEHEILEME, B SRR RS
FEMEER, RERRITEEROKER 273, ERIE O OIRIX Unsy 277 L, (R
DO DOIEHIT MSY %779, 2023 FF O I T S5 &R & & BUIR O (F2023)
IZ RV ARRE L, 2024 LA O TR E BRI ZE (M2 4-1) 122 bd & LT,
THEARE B ITIX 0.8 Z W,



_50-
FRA-SA2024-AC061
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HER 4-3. BUROKIGAEE LI2G6 OifEE ANEE AW e ORf) LBURO
L CORR TRl (Ff)  KREFRITEIME, T IE 2 b—a URER O 90%
DEFEILD 90% FHIKHE, HIFRIZ 3@ OFERTRIOBIRTH 5, Bl EDX Ok
FRIT B R PR VEE 22 3 — BRI RS VE B R R R R SR AR RK Y ER R T,
RIS O OMHRRIE Umsy 2 L, (ERE DX OMFRIT MSY 279, 2022 fEDif
XTI SN D EIRE L BUROWEEE (F2023) (2L WE L, 2024 LD faSET
FEEHEIRAIE (RN 4-1) IS5 b L Uiz, FHREEBICIZ 0.8 2 AV, Bk
DRI & B AN TR B RO AR EIE 2017~2019 FE DTN & 2021 FED ik
MR E O/ Lz,
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B 12022|2023]|2024|2025| 2026|2027 2028|2029|2030|2031|2032|2033|2034|2044| 2054
1.0 | 100 | 100| 100/ 100| 100f 96| 70| 56| 50/ 47| 45| 44| 44| 43| 44
0.9 | 100 | 100/ 100/ 100| 100/ 100 86| 71| 64| 60| 58 57| 56 55 56
0.8 | 100 | 100/ 100/ 100| 100f 100| 95| &5 78 74| 71| 70| 69| 68 69
0.7 | 100 | 100/ 100, 100| 100/ 100 99| 94| 89| &5 83| 82| &I &0 80
0.6 | 100 | 100/ 100| 100| 100| 100| 100] 98| 95| 93] 92| 90| 90| 90| &9
0.5 | 100 | 100/ 100| 100| 100/ 100, 100| 100, 99| 98 97/ 96| 96| 95| 95
0.4 | 100 | 100/ 100/ 100| 100/ 100, 100| 100/ 100| 100] 99/ 99| 99| 98| 98
0.3 | 100 | 100/ 100/ 100| 100/ 100| 100f 100| 100( 100| 100{ 100/ 100{ 100| 100
0.2 | 100 | 100/ 100/ 100| 100/ 100| 100f 100| 100( 100| 100{ 100| 100{ 100| 100
0.1 | 100 | 100/ 100, 100| 100/ 100| 100f 100| 100( 100| 100{ 100| 100{ 100| 100
0.0 | 100 | 100/ 100/ 100| 100/ 100| 100f 100| 100( 100| 100{ 100| 100{ 100| 100
F2023 | 100 | 100{ 100f 100| 100f 100| 100f 100| 99| 98| 98 97| 97 97| 96
b) HROBREME L72HE (%)
B 12022|2023]|2024|2025|2026|2027]|2028|2029|2030|2031|2032|2033|2034|2044| 2054
1.0 | 100 | 100 100| 100| 100f 99| 83| 71| 65| 62| 60| 59| 58/ 58 59
0.9 | 100 | 100/ 100/ 100| 100f 100| 94| &5 79| 76| 74| 73| 72| 71| 72
0.8 | 100 | 100/ 100 100| 100f 100 99, 94| 90/ &7 85| &5 84| &3] &3
0.7 | 100 | 100/ 100/ 100| 100/ 100| 100f 98| 96/ 95| 94| 93| 92| 92| 91
0.6 | 100 | 100/ 100, 100| 100/ 100| 100f 100| 99 98| 98 97| 97 97| 97
0.5 | 100 | 100/ 100| 100| 100/ 100| 100| 100| 100| 100| 100| 99| 99| 99| 99
0.4 | 100 | 100/ 100/ 100| 100/ 100| 100f 100| 100( 100| 100{ 100/ 100{ 100| 100
0.3 | 100 | 100/ 100/ 100| 100/ 100| 100f 100| 100( 100| 100{ 100| 100{ 100| 100
0.2 | 100 | 100/ 100/ 100| 100/ 100| 100f 100| 100( 100| 100{ 100| 100{ 100| 100
0.1 | 100 | 100/ 100/ 100| 100/ 100| 100f 100| 100( 100| 100{ 100| 100{ 100| 100
0.0 | 100 | 100/ 100, 100| 100/ 100| 100f 100| 100( 100| 100{ 100| 100{ 100| 100
F2023 | 100 | 100{ 100f 100| 100f 100| 100f 100/ 100{ 100| 100{ 100| 100{ 99| 99

B A 0~1.0 CEHE L-GEDOFERTIMOR R 2 7~7, 2023 4FEM o &I 3BLK o g+
(F2023) B FRIESID 669 hor& L. 2024 FEifa )OSR IR L A L L
Too DO T-DBIROMELE (F2023, B=0.47 [ZFAY) CTHELGIT-HEOELRL
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BUR O 2488 L7256 O N TREE B RO MAREIL 2017~2019 £ B0 Rmshs L
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R 4-2. FPEROBAEN R EHEEER 2 LR DR

a) FEAEERBRRICEDIMAORERE LGS (%)
B [2022]2023]2024(2025]2026(2027|2028| 2029(2030|2031|2032| 2033| 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
0.0 | 100/ 100 100| 100/ 100/ 100/ 100 100| 100/ 100/ 100 100 100| 100/ 100

F2023 | 100/ 100 100| 100/ 100/ 100/ 100{ 100| 100/ 100/ 100 100{ 100| 100/ 100

b) BUROIKIREEE LI5S (%)
B [2022]2023]2024(2025]2026(2027|2028| 2029|2030|2031|2032| 2033| 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
0.0 | 100/ 100 100| 100/ 100/ 100/ 100 100| 100/ 100/ 100 100| 100| 100/ 100

F2023 | 100/ 100 100| 100/ 100/ 100/ 100{ 100| 100/ 100/ 100 100{ 100| 100/ 100

B A 0~1.0 CEHE L-GEDOFERTIMOR R 2 7~7, 2023 4FEM o &I 3BLK o g+
(F2023) L PRSI D 669 hrd L. 2024 FEifaih o a2 L A L L
Too DO T-DBIROMELE (F2023, B=0.47 [ZFAY) CTHELGIT-HEOELRL
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MR 4-3. FRROBAED FENEOHER

a) HAEEMRICLZMAORZEE LSS (FY)

B |2022]2023]2024|2025|2026|2027(2028|2029| 2030|2031| 2032|2033| 2034| 2044|2054
1.0 |3,088/3,954|4,631|4,143|3,586|3,118|2,808|2,634(2,543|2,494|2,466|2,451|2,441(2,421 /2,424
0.9 |3,088(3,954|4,631(4,293|3,825(3,392|3,086(2,906|2,808|2,754|2,722(2,705|2,693|2,670(2,6 74
0.8 |3,088|3,954|4,631(4,4474,082|3,694|3,400(3,218/3,115|3,055|3,019(2,999(2,985(2,958(2,963
0.7 |3,088(3,954|4,631(4,608|4,357|4,029|3,755(3,575|3,470|3,406|3,366|3,343|3,327|3,293|3,300
0.6 |3,088(3,954(4,631|4,775|4,653|4,399|4,157(3,987|3,882|3,816|3,774(3,748|3,730(3,689|3,697
0.5 |3,088(3,954|4,631(4,948(4,971|4,809|4,612(4,461|4,363|4,299(4,256(4,229|4,208|4,159|4,170
0.4 |3,088(3,954(4,631(5,128|5,313(5,264|5,129|5,008|4,927|4,869(4,829|4,802 |4,781(4,724|4,737
0.3 |3,088(3,954(4,631|5,314/5,680(5,767|5,716|5,643|5,589|5,546|5,514|5,492|5,473(5,411|5,427
0.2 |3,088(3,954|4,631(5,5076,075(6,325|6,383(6,379/6,369|6,354|6,340(6,328|6,316|6,258|6,277
0.1 |3,088|3,954|4,631(5,7086,499(6,944|7,143(7,235|7,292|7,324|7,341|7,351|7,353|7,319|7,343

0.0 |3,088|3,954(4,631(5,917(6,955(7,631
F2023 |3,088|3,954(4,631|5,002|5,072|4,942|4,761(4,618|4,524|4,461|4,418|4,391(4,370|4,319|4,330
b) BUROBREE L72mE (hY)

B 2022|2023(2024|2025(2026|2027|2028|2029|2030|2031|2032|2033| 2034|2044 | 2054
1.0 |3,088(3,954|4,631(4,145(3,648(3,243|2,994|2,864|2,795|2,757|2,735|2,724|2,715|2,699|2,702
0.9 |3,088(3,954|4,631|4,295|3,888|3,522|3,284|3,154|3,083(3,042|3,017|3,004(2,994|2,974|2,978
0.8 |3,088(3,954|4,631|4,450(4,145|3,830|3,609|3,485|3,413(3,3713,344|3,329(3,318|3,294|3,299
0.7 |3,088(3,954|4,631|4,610(4,422|4,170|3,977|3,864|3,796(3,753|3,725|3,709(3,696|3,667|3,674
0.6 |3,088(3,954|4,631|4,777|4,720|4,546|4,393|4,299|4,239(4,199(4,172|4,155|4,141|4,107|4,116
0.5 |3,088(3,954(4,631(4,950(5,039(4,9624,863|4,799|4,754|4,722|4,698|4,683|4,669|4,631|4,642
0.4 |3,088(3,954(4,631(5,130(5,382(5,422|5,396|5,376|5,357|5,339|5,323|5,312|5,301|5,260(5,273
0.3 |3,088|3,954(4,631(5,316(5,750(5,93216,0016,042|6,063|6,069(6,069|6,067|6,061|6,025|6,041

0.2 |3,088/3,954|4,631|5,510(6,146|6,497|6,688(6,814|6,893(6,938(6,964|6,981(6,987(6,968 6,988
0.1 |3,088/3,954|4,631|5,710(6,572|7,123|7,469|7,710|7,872|7,978|8,047|8,094|8,123(8,149|8,175

0.0 [3,088(3,954|4,631|5,919/7,030|7,818 8,358
F2023 |3,088(3,954(4,631|5,004(5,140|5,096|5,017|4,965|4,927|4,897|4,876|4,861|4,848(4,809|4,820
B & 0~1.0 CTEWE LG ORISR 2877, 2023 AJEE I8 & X B0R o1+
(F2023) 7B TFPHIESHIS 669 & L. 2024 4R & AESHHAIRIC L AREL L
Too DO T-DBIROMELE (F2023, B=0.47 [ZFAY) CTHELGIT-HEOELRL
7=,

HUR O i 2 A8E L7256 O N THEE BSROMAREIT 2017~2019 P ORI &
2021 FFO IR E DR & LTz,
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a) FAEMRICEZMAOREHE LSS (b))

FRA-SA2024-AC061

B 2022|2023(2024|2025(2026|2027|2028|2029(2030|2031|2032|2033| 2034|2044 | 2054
1.0 551| 669|1,474|1,297(1,127| 995| 911| 863| 838 825| 817| 813| 809| 804| 804
0.9 551 669(1,350(1,228|1,095| 982| 906/ 861| 836/ 823| 815| 810[ 807| 801| 802
0.8 551 669(1,221|1,148/1,051| 959| 893| 851| 828 &14| 806| 802| 798| 792| 793
0.7 551 669|1,088|1,057| 994| 924| 869| 832| 811| 798| 790| 785| 782| 775| 776
0.6 551 669| 949| 954| 922| 873| 831| 801| 782| 770 763| 758 755| 748| 749
0.5 551 669| 805| 837| 832| 804| 774| 752| 737 727| 721| 717| T13| 706| 707
0.4 5511 669| 656| 705| 721| 712| 695| 680| 670| 663| 658| 655| 652| 645| 647
0.3 551 669| 501| 557| 586| 592| 587| 580| 574| 570 567| 565| 563| 558| 559
0.2 551 669| 340| 392| 424| 438| 441| 441| 440 439| 438| 437| 436| 433| 434
0.1 551 669| 173| 206| 230| 243| 250| 252| 254| 255| 256| 256 256| 255| 256
0.0 551| 669 0 0 0 0 0 0 0 0 0 0 0 0 0
F2023 | 551| 669 761| 799| 800( 779| 753| 733| 719| 710| 704 700| 697| 690| 691
b) FROBIREMELTSEE (F)
B 2022]2023|2024|2025|2026|2027|2028|2029|2030|2031|2032|2033|2034| 2044|2054
1.0 551] 669(1,474|1,305|1,156(1,046| 978| 942 923 913| 907| 903, 900| 896| 897
0.9 5511 669(1,350(1,235(1,121(1,030] 971| 938 920/ 910| 904/ 900| 897| 892| 893
0.8 5511 669(1,221|1,155(1,075(1,004| 954| 926 910| 900| 894 890| 887| 882| 883
0.7 5511 669(1,088|1,063|1,016| 965| 927| 903| 889 881| 875| 871 869| 863| 864
0.6 5511 669 949| 959| 941| 911| 884| 867| 856 849| 844| 841 838| 833| 834
0.5 551] 669| 805| 841| 848| 837| 822 812 805| 800\ 797| 794| 792| 786| 788
0.4 551 669| 656| 709| 735 739| 736| 733| 731 728| 726 725/ 723| 719| 720
0.3 551 669| 501| 560 597| 613| 620| 623| 625| 625| 625| 625| 624| 621| 622
0.2 5511 669| 340| 393| 431| 453| 465 473| 477| 480 482| 483| 483| 482 483
0.1 5511 669| 173| 207| 234| 251| 262 270 275| 278| 281| 282| 283| 284| 285
0.0 551| 669 0 0 0 0 0 0 0 0 0 0 0 0 0
F2023 | 551| 669| 761| 803| 816 810 799| 791| 785| 781| 778| 776| 774| 768| 770
B % 0~1.0 TEWE L7HEORRT RO R Z7RT, 2023 4] o0 B IR O i E

(F2023) 7B TFPHIESHIS 669 & L. 2024 4R & AESHHAIRIC L AREL L
Too DO T-DBIROMELE (F2023, B=0.47 [ZFAY) CTHELGIT-HEOELRL
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HEEHS FEFRADAE

PR HNE, T4 %0 5 (2023) 4R e BEELHIIGS KX OV ABC FLE D 72 D A FE#. FRA-
SA2023-ABCWG02-01. /KPERFE - LB (20232) | O 1 ZEPOEEHANHE Y, SFn
3459 AR S A7 TS PR VEME SR (T B9 2 AFSTHSBE 2 3 ) 12 BB\ Tl K FRfge 4 7 | MSY
ZHEBLTHF (Fmsy) OHEEIZHWIZHAREREG (L TFIE 2021) &, flid& 5-117r L
oA E (BIRFETARE, R, ARiBI AR E, BUROWETE) M L CEML
7o, BIRRECHE RO TRIFREICIE, THf 5 (2023) 4 FAEGROHEE - ZELL
PR - PR TS R = b— a3 ICBT 2 Hifff 7 — F.FRA-SA2023-ABCWG02-04. 7K
PENFZE - BB HERE (2023b) | ICHS &, #FHY 7 b =7 R (version4.1.0) B L OGFHE S
v/ — frasyr (2 X > FEE ad589e8) & AW\,

FARZRREIHIG A G T o 0l f O DRI T DL T D (R 4-3), 22 TRER
DRFRBENZ DN T, FBAEFECD 2 A B IE M A3 e L TV D728, 2021 4E 0 Huit)2
¥ 231 HRE) ZHWE, USRI OV T, 2020 FEOMEICAHEEERENEE X DR
HZEMB, OO 3 F/ (2017~2019 ) OWRMENEROFEETH L 0.073 & LT,
ANTHEEHEROIMARIIIZ ORI E RO TH S 17 HRE L, fRTHIC
B2 2023 FEOMNBEICIE, FAERRBRICED2MAREE Z O N THEEBEKROIMAR
BofmE R, FEE T E SR 58545 Tk, 2024 4L S & O % 545 O F 4 PERIFR
HHEE S D MRS L TPl 21T~ 72,

FERTPRICHBT D 1~4 AOERBEITLL T OXTRDT,

Ngy =Ngyy1exp(—~Myy — Fy_1-1) (a=1,...,4) (18)
SEMALLEDT T A7 N—T DEPREEIILL T OXTRD I,

Nsty =Nyy_16xp(—Myy—1 — Fyy—1) + Nsyy—16Xp(—Msy y1 — Msy ;1) (19)

PR PRI T 21 E (F) 13 1 REROEEE BEHANCHEW, LIT O TRO T,

0 if SB; < SBpan
Fa,y = BY(SBt)Fmsy ifSBban < SBt < SBlimit (20)
BFmsy if SBy = SBjimit
_ SBy_SBban
Y(SBy) - SBlimit—SBban (21)

Z Z T, SBy Xy FFO#H R, Fmsy 3 K O SBtarget, SBlimit, SBban (X% Z Uil &£
6-2ICEE L TR LB EDEEETH D,
Fio. FHEROBEREIILL FORXTRD I,
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Cay = Ngy (1 — exp(—Fa_y)) exp (— %) (22)

FERFHICR T 2 & ES JOREEIL, 2 TROCERBEE 23R B2
#5-1 OIFKREAF U TR, BARIIZOEREICKATGZR TR L,

5| A

IKPEWTTE - ZUEHEME (2023a) HF0 5 (2023) £REE JREEBLBIAIR KLUV ABC BED 2D
FEARFREE. FRA-SA2023-ABCWG02-01, 7K PERFZE - 205 A, Rz, 23 pp.
https://abchan.fra.go.jp/references_list/FRA-SA2023-ABCWGO02-01.pdf (last accessed 27 July
2023)

IKEEMFSE - ZUETEME (2023b) 450 5(2023) 4R FRAEPERGROHMERE - A ELYEMGEHR - R
KPR 2 b—a BT L 8F — b FRA-SA2023-ABCWG02-04, /K EERTSE -
BB, BRIk, 14 pp.
https://abchan.fra.go.jp/references_list/FRA-SA2023-ABCWGO02-04.pdf. (last accessed 27
July 2023)

WA - ARE B (2020) AT (2019) AR B T A WS YR IEO BRI, 43 oo
JEFR AN E JE K I D I SE B IRRAM, KPEST - JKPEWTZE - ZUERERE, BN, 43 pp.
https://abchan.fra.go.jp/wpt/wp-content/uploads/2023/07/details 2019 061.pdf (last accessed
27 July 2023)

WAL - [ EACE - Sl - S ACE - Bathse 5 (2021) 450 3 (2021) FEE T A
TP PN R A OO A B YEIE 55 2 B3 2 WFJERE B 2 i 4 BE. FRA-SA2021-BRP04-001, 7K
PERFTE « BOEHEAE, B, 40 pp.
http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/20210928/doc_hirame_setonaikai
_RIM.pdf (last accessed 27 July 2023)
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MR 5-1. FERTHEH RISV R EE

BRI Fmsy F2023 FERE BT A

(1) (£ 2) (#£3) (g) EY HlE
0 7% 0.034 0.014 0.006 107 0.078 0.000
1 7% 0.467 0.187 0.088 349 0.313 0.042
2 7% 0.922 0.369 0.173 848 0.313 0.750
3 7% 1.000 0.400 0.188 1,660 0.313 0.818
4 7% 0.949 0.380 0.178 2,651 0.313 1.000
5Lk 0.949 0.380 0.178 3,853 0.313 1.000

A0 3 AR IEHE I 3% T MSY & 2817 5 K MEDHEE DFSIZE M L 72 @R (T772
b, A3 A EERFEM T O Feurrent DEREK)

TE 2 AN 3 AEEMRE A E THEE SR Fmsy (T2 b, S0 3 AEEEIRHE TO
Fcurrent |Z Fmsy/Fcurrent Z#MF 724 D),

3 EREOBRINED FC, S RIOEIEGHE CHEE S 4172 2021 FFOLFERBHI F & (6] Ul T
ZhH-2 7% FH%Z%SPR #a5 L CHH L7z, 2O F EIE 2023 F0ifafE & O E I H H
L7,
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HEENE BENTA—FLFERROBE

MRF 6-1. FAEERRADNT A=

FHAPEBFR ikl | B CME a b S.D. p

W= AT 47

/N R H 1.28 1,154 0.294 0.703
jjg

a & b IISHAEERBRKOHEE N T A —XZ | SDATIMABDIELERAE, p I3H CHBERET
bHo,

MR 6-2. EHILMEME L MSY

I H i Gk
n A S PRI EE 22, fe KRRt /EPE & MSY 2 EEBLIT 28
SBtarget %= 2,427 K
& (SBmsy)
SBlimit % 857 hor PR L VEME R, MSY @ 60%Difa RN EHHH 4
mi
- # (SB0.6msy)
SBban % 121 ko K UER, MSY O 10%D i BN DAL &
an
- (SBO.1msy)

B NFfE AL PE R MSY 2 SRHL 451 £ (REFREL F)
=(0.01, 0.19, 0.37, 0.40, 0.38, 0.38)

%SPR (Fmsy) 28% Fmsy (2%} )i %%SPR

MSY 806 ho | I KFrfE A E B MSY
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WRE 6-3. FOATE OB R LifEE

HH & Bk
SB2022 3,088 hrr | 2022 FE DB B
2022 FEDVEE (RELRELF) (0 7%, 1 7%, 2 7%, 3 5%, 4 %, 5 mlL
F2022
) =(0.00, 0.07, 0.19, 0.20, 0.17, 0.17)
U2022 12.5% 2022 FED Y EE| L
%SPR (F2022) 49.7% 2022 ED%SPR
%SPR (F2023) 49.7% LK (2023 ) OUFSE %I T 5 %SPR
EHEMEER LD
SB2022/ SBmsy 127 KR AEFE B2 FB T8 AR (B S B L
(SBtarget) ' RN 5 2022 FEOF A RO
e KFre AR P B BT DI £ 12695 2022 4F
F2022/ Fmsy 0.47 i
DISEE D Ee*
BAaEDKYE MSY % FH 9 5Kk U#E% A5
T DK UE MSY %S84 A/KHEE T ES
HAaEoOHEN B

* 2022 FEDFRFE D T T Fmsy DL % 5 %25 F 2%SPR #AH L CTHH LR -,




MR 6-4. THIEMER & B AE

a) FAEEMRICEIIMAOLEZEE LIZEA
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2024 FEEH O F M & (FHIEAIME) (4,630 b

2024 HD BRI
e AT Bk ADIAAD
- Ghate ‘ WHEELS (%)
(Fyv) (F/F2023)

p=1.0 1,474 2.13 253
p=0.8 1,221 1.70 21.0
B=0.6 949 1.28 16.3
p=0.4 656 0.85 11.3
p=0.2 340 0.43 5.9

p=0 0 0.00 0.0
F2023 761 1.00 13.1

b) BROKEREE LGS
2024 F i OBl (TRPEE) 4,630 h
2024 HD AR OETEIC
o N 2024 D
HH 1 & x5k .
TEEEIA (%)
(Fyv) (F/F2023)

p=1.0 1,474 2.13 253
p=0.8 1,221 1.70 20.9
p=0.6 949 1.28 16.3
p=0.4 656 0.85 11.2
p=0.2 340 0.43 5.8

B=0 0 0.00 0.0
F2023 761 1.00 13.0

HAR ORI X D N TR B0 AEEIE 2017~2019 FEEH ORINBNER L 2021 FED K

R OHEE L,
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MR 6-5. R/ B & AW TR TR

a) FAEMRIZEZMADLOEE

ZRRL OO AN A&

— 90% ) 2034{ Eiﬁ%ﬁa%bi‘uz %)
B DR IR BRI R 2 ERIDHER (%)
(F) (k) SBtarget SBlimit SBban
ES ES ES

B=1.0 2,441 | 1,384 — 3,920 44 100 100
B=0.8 2985 1,714 — 4,775 69 100 100
B=0.6 3,730 | 2,174 — 5,895 90 100 100
p=0.4 4,781 | 2,848 — 7,460 99 100 100
p=0.2 6,316 | 3,852 -9,714 100 100 100
B=0 8,642 | 5,417 —13,005 100 100 100
F2023 4,370 | 2,581 — 6,849 97 100 100

b) BLROMGRZE LTSS

ZRRL OO AT SEM A&

— 00% ) 2034{ Ec:ﬁ%@%ﬁiuz )
5 DL ST EHELMEE R ERIDHER (%)
(Th>) (Fh>) SBtarget SBlimit SBban
ES ES ES

p=1.0 2,715 | 1,659 — 4,193 58 100 100
p=0.8 3,318 | 2,046 — 5,107 84 100 100
p=0.6 4,141 | 2,586 — 6,306 97 100 100
p=0.4 5,301 | 3,367 — 7,979 100 100 100
p=0.2 6,987 | 4,523 -10,385 100 100 100
B=0 9,530 | 6,305 13,893 100 100 100
F2023 4,848 | 3,059 — 7,327 100 100 100

BLR O Rl X A N TR B0 REIT 2017~2019 455 O FINgh=R & 2021 £DJk
MR DL Lz,
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MREE 6-6. FEETHNZHIT DMADELZEMSELGAICTH SN L BMAE - fER
ERARPEHIEEER 2 ERSHROE LD

10 B0 BAE | T B R Rig i IBBON Vi 55
. R (%) (k) (h>)
mAomg | B [ BAESEEE |SEHE | 1040 |0FE% | SEE | 105E
EHLEE S
5 ElS 2029 4E | 2034 4F | 2024 4E | 2029 4F | 2034 4
1.0 44| 2,634 2441 1,474 863 809
0.8 69| 3218| 2,985 1,221 851 798
A PE RS 0.6 90 | 3,987 | 3,730 949 801 755
[ZEDIA 0.4 99 | 5,008 | 4,781 656 680 652
DI 0.2 100| 6379| 6316 340 441 436
0.0 100 | 8233 | 8,642 0 0 0
F2023 97 | 4,618 | 4,370 761 733 697
1.0 58| 2,864 | 2,715 1,474 942 900
W 0.8 84| 3485| 3318 1,221 926 887
= 0.6 97 | 4,299 | 4,141 949 867 838
(231 7 )2 0.4 100 | 5376 | 5,301 656 733 723
e, #n 0.2 100 | 6,814 | 6,987 343 473 483
AH0073) [ 100| 8752| 9,530 0 0 0
F2023 100 | 4,965 | 4,848 761 791 774

HEEFIRAIR CORBLRE P 2 0~1.0 [T O2 A A TEF LR E2 £ &0l

TS B CoOREE R 2 PG T 205 (0 4F:1%2) O 2024 FOfEE | SFEBLV10

FEBZITS % OME (2029 £ LN 2034 4F) R LT,

O 2 B8 2850 0O N TR HROMANREIL, 2021 FO iR (231 H2) &
2017~2019 SO EMzh= (0.073) OfETHDH 17 TR E LT,





