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1970 2,384 2,384
1971 2,954 2,954
1972 3,371 3,371
1973 3,322 3,322
1974 2,711 2,711
1975 2,920 137 3,057
1976 3,436 109 3,545
1977 3,384 75 3,460
1978 4,906 86 4,991
1979 3,848 100 3,948
1980 4,048 46 4,094
1981 3,604 64 3,668
1982 3,721 38 2 3,761
1983 2,588 27 11 2,625
1984 2,490 50 6 2,546
1985 1,764 49 4 1,817
1986 1,887 72 2 456 2,417
1987 1,364 61 4 379 1,808
1988 1,017 40 1 314 1,373
1989 1,107 89 1 317 1,514
1990 1,221 68 5 428 1,722
1991 1,292 101 3 331 1,726
1992 1,187 139 2 393 1,722
1993 821 141 6 362 1,330
1994 814 157 5 333 1,308
1995 970 175 2 531 1,678
1996 1,225 140 2 593 1,960
1997 960 126 31 408 1,526
1998 507 115 17 444 1,083
1999 763 110 22 411 1,305
2000 1,037 107 10 377 1,531
2001 1,228 161 18 347 1,754
2002 1,346 179 12 362 1,899
2003 1,210 151 16 406 1,783
2004 887 110 37 197 1,231
2005 1,007 199 15 303 1,524
2006 1,076 191 22 385 1,674
2007 990 164 29 326 1,509
2008 1,074 243 24 318 1,659
2009 1,037 236 11 270 1,554
2010 833 172 32 276 1,313
2011 710 174 22 220 1,126
2012 630 96 28 187 940
2013 551 68 37 169 826
2014 502 23 40 143 708
2015 502 8 34 137 681
2016 369 3 34 128 534
2017 356 2 30 97 485
2018 377 2 32 142 553
2019 357 1 38 137 532
2020 313 1 27 93 435
2021 179 0 41 86 306
2022* 170 0 30 89 289

T,
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& R () AL ! A i ! GRRRREC  EYEbcPUE™?
1966 2,829 57426 1,125 55,430

1967 2,169 58,805 1,059 39,069

1968 2,069 60,832 1,070 36,385

1969 2247 61,894 1,066 38,703

1970 2,384 57,777 1,018 42,010

1971 2,954 62,139 1,008 47926

1972 3371 64,747 1,020 53,104

1973 3322 69,069 939 45,160

1974 2,711 64,965 993 41436

1975 2,920 65,281 992 44372

1976 3436 68,379 968 48,643

1977 3,384 69,365 852 41,571

1978 4,906 79,841 872 53,580

1979 3,848 76,802 798 39979

1980 4,048 73,844 814 44621

1981 3,604 76,131 837 39,622

1982 3,721 79,403 791 37,071

1983 2,588 76,750 802 27,040

1984 2,490 77,753 835 26,745

1985 1,764 68,513 786 20,236

1986 1,887 66,718 844 23,867

1987 1364 61,896 787 17,348

1988 1,017 62,958 827 13,360

1989 1,107 60,453 819 14997

1990 1221 61,599 806 15973

1991 1292 56,045 784 18,069

1992 1,187 50,931 696 16227

1993 821 44,873 682 12,480 10.0
1994 814 39,444 589 12,151 13.2
1995 970 37,970 600 15322 16.4
1996 1225 37928 558 18,019 20.6
1997 960 32,672 558 16,402 17.1
1998 507 33267 577 8,793 10.4
1999 763 27,996 504 13,728 13.8
2000 1,037 33,189 506 15,806 20.1
2001 1,228 34,420 547 19,510 25
2002 1,346 32815 536 21,985 24.0
2003 1210 33,635 546 19,640 24.8
2004 887 31,692 543 15,194 21.6
2005 1,007 31,130 498 16,114 20.8
2006 1,076 28,621 530 19,926 252
2007 990 27,949 522 18,494 26.0
2008 1,074 23,852 524 23,593 30.7
2009 1,037 22,102 525 24,633 29.9
2010 833 21,102 511 20,182 24.8
2011 710 22,173 515 16,488 19.9
2012 630 22204 559 15,849 18.7
2013 551 20393 573 15,490 15.4
2014 502 16373 519 15921 14.5
2015 502 15,747 530 16,892 15.2
2016 369 14,021 528 13,904 11.9
2017 356 14316 530 13,186 11.9
2018 377 14,968 490 12,325 11.9
2019 357 14,400 492 12,202 13.4
2020 313 12,878 492 10,988 15.2
2021 179 11,191 379 7,707 10.5
2022*3 170 9,466 370 6,632 10.5

TIEHFHZ L D,

IR IEE 2OV T,
HRER 4 2B,
"3 EAE,

MR B 3 22,
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F4a-1. LT LA BARWERE VEE SRR O B IR AT SR
W BRE e Ko RS
€T T W TG M e eEmy
1993 1,330 4,764 3,521 42,080 28 33 0.92
1994 1,308 4,827 3,280 48,237 27 30 1.03
1995 1,678 5,236 3,328 36,313 32 22 1.40
1996 1,960 4,992 3,374 41,028 39 18 1.73
1997 1,526 4,389 2,856 35,791 35 20 1.54
1998 1,083 4,144 2,676 39,238 26 30 1.03
1999 1,305 4,586 3,033 48,811 28 27 1.16
2000 1,531 5,009 3,216 55,503 31 25 1.27
2001 1,754 5,463 3,312 39,992 32 21 1.44
2002 1,899 5346 3,551 33,713 36 19 1.55
2003 1,783 4,768 3,335 38,215 37 21 1.53
2004 1,231 4,268 2,804 39,733 29 26 1.18
2005 1,524 4,525 2,946 44,609 34 21 1.48
2006 1,674 4,496 2,858 48,309 37 18 1.68
2007 1,509 4,443 2,607 39,323 34 19 1.55
2008 1,659 4,456 2,774 33,040 37 17 1.71
2009 1,554 4,027 2,674 29,611 39 18 1.73
2010 1,313 3,540 2,316 22,362 37 18 1.67
2011 1,126 3,069 2,087 18,729 37 19 1.59
2012 940 2,661 1,853 15,962 35 22 1.44
2013 826 2,334 1,633 15,474 35 22 1.45
2014 708 2,071 1,431 14,029 34 24 1.34
2015 681 1,910 1,297 12,874 36 21 1.49
2016 534 1,713 1,170 12,932 31 27 1.19
2017 485 1,697 1,156 12,124 29 29 1.08
2018 553 1,723 1,195 10,231 32 25 1.26
2019 532 1,603 1,141 9,535 33 25 1.27
2020 435 1,453 1,038 11,083 30 29 1.06
2021 306 1,439 997 16,534 21 40 0.70
2022 280 1,739 1,143 — 17 46 0.57

INEH : RISBEICREA L, IR 52K,
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HEEM 1 BRFMORN

Al - AR R AL R - AR R OV I R B R, EIR
g8yt )

EFRFEIC OV TIIM LB RIS, 922

ak— MENT (BARR 72 53 e B R 2 2 )
HARFE AR 50130.35 % I E

A\ 4

I - FRIE IR
il - FRITRIELR S

20234~ DR EH B
A 4
— 20234E DA E DI E
20234 D F-fin Bl & IR R
(1993 ~20195-#RAEE DA & « BlAEIC
Ho<) L2020 F A END R
2024 FE~DRTHESFE

2023 D F X, BRI (F2020-2022)

|
20244 ARE D AEHRR « AR5 20244 LA 0D iN A B D AR E
IR L Bl R

Rylr— - 27 4 v 7 BBFAFERE (1993

< ~20194ERAED IR - BLAREIZHELS <)
ERERETHNCRB T DHELX OBAENSET
2025 4 HEEHH AN S g ER
LI~ M P RL, FRAVE BCVEME, ARk UE,
AR TFEALR B BT L D IRIE
!
| | 20244EDABC
20244F D3R BT IIME - & i B
R HAR 22l I BRI THEE S DR E E

.

XORBREPIZEIRE BT #HI B9 2 MR R 1T 1 £ B BLAL YR 0T AR BRI 45 0
i a S E A TIER S LD,

(http://www.fra.affrc.go.jp/shigen _hyoka/SCmeeting/2019-1/index.html)
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HEEH?2 HEAZE

(1) Flmplifsg Rk

1993~2022 4EIZ BRI EHEHEIZBW T, 22 ) REMERICL W KBTFan-av L
A OF R R N — 21, Tl R E IR RO TR g R A R T,

1. HEEEEO 2R

ER I RIS 1T 5 2 2 9 REWMEOKGTWIZIX, A XKFHEOH 5 A0 $idt
. i ds KOO8 & 5, A0 EEGIRNIZ DUV T, 2002 42 3 A ~2022 4 12 A Dili
SR T — & & HEC, MEREAZ ORI ERAM GENRE) R AZER LTz, BEN
{2V TR, 2002 4F 3 H~2016 4£ 5 . 2016 4F 9 H~2022 4F 12 H OHEH#HET — I
DT TN ENMBEA L DR ERAL (RINRBE) R 2 ER LTz, 1993~2022 4
DFEHIZBNT, BRBEEREEIC2 ZH)VEWERICLVAKGTFENTZL T LA DR
FR GRERE) #HH L,

2. HFln sy

1989~2003 4|2 H ARHERT VEHEIRIC 3 1T D kBRI L 2 BEW 2 b N HBIEA L7z
KGBITFTWO LT LA 1,708 EIRD HAKEAR (LR ROKEMIEE o 2 — B ROKERER
Bk KO K EFFRITERA) OFIMAEERSFICHES, 3~5 H, 6~8 A, 9~11 A,
BEO12 A~ 2 HI2BIT 2FmARMERER (EH 200600 v, EHEAEIZBIT S
2 ZHVEMIEICL Y AV I - W E LK Sz A0 LA OF H O]
RBEAERM L., ok, HOWCFEREEMBEER T, FhERRZ3A1HELTWS T
. 1AL 2 ADKFEMBETIH it S LT 72,

3. BIR~DOF|FIET L

AU@'ﬁ%ﬁ&LTK%?éﬂkb?ﬁv%@%ﬂ@E%%ﬁ%%@%\ﬁﬁz%ﬁ
V& WERROF BRI H Tl X IEIX L, 2. & H OFhmplag R %
3~5H., 6~8 H, 9~11 A, uﬂki@q~2ﬂ®%ﬁféﬁb A HMICIB T 2 AR
OIEERZ AW T, KARBEEAEROFEREERIICI EIEE L, Zhbofng, %
o (BF) 1B iHE R OFERBNAE RS E L, 28— MEFTIZH W,

(2) BFFHHESHE (ThR— MEHT)

0 EMITIEE S N2, 1 AL EOREMSEIRIZOWT, KMt 4wl E
Ll (BUF, 4+ERT) o HOWTEAFROMKRE & BRI TRISR T, 1993~2022 F0
HOIREIL, FED 4% E SHRU EOBIG TERMNT L ESEE AV, AR REK
M i, HN - BHF O (HF 1960) 12XV, Fmz 7k e L TROZ (M=2.5+7 5% =0.35) ,

A 1 2 3 4 S5+
K (g) 20 58 115 188 331
AR (%) 0 40 100 100 100
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BB IR R DOHET 21T Pope D% VY, ImfEl 4+ & 3 OB EDIIEREF 1X
ELWE L,

N ., =N waynexp(M)+C ., exp(?) (1~2 EOEWEH) (1)

Z 2T NIFEFRES, C IR, al3Fhm, yvIiddE, 3mAak @) X 443 3) K
WX EHE L,

N s, = LN s €XpM ) +C exp(ﬂ) (3 % O EFER ) @
C4+, yt C3, y >V 2
C4+ y C4+, N M ‘ ‘
N 4y = N ,, =—N ., y1 €X M)Y+C exp (— (4_,_@1%{)?\%;&) 3
Cs., : Ci +Cs, ’ p(M) dxy p( 2 ) (3)

72720, RITFEICOW T EEROBRERE @) Rk v HE L,

C., exp(]g)

N =—">* 4
o 1-exp(=F.)) @

2008 4E 5 EUTE £ TOMEAE(L CPUE 2 W T, 2N (5) BN/ & 72D K 9 ICiRiTFED 3
WL 4O FAE ZR7, 1ie 2080 F AL, 2022 FFOFMBIHERE 28 K 3 411
(2019~2021 ) & LCEHAE L=,

2022
> {in(-B,) ~ n(cPUE, )}’ )
y=2008
1
2022 15
H CPUE,
_ y=2008
a = (6)

2022 B
1—[3/=2008 Y
ZIZT, qiEFa—=vI "7 A—%_ BII&JE, CPUE IHE#({L CPUE,

(3) ET VWS

(515 (2022) 4EE EIRGFHEICI T 5T AZE O TIE & WS R o atHE S FRA-
SA2023-ABCWG02-03. /KEEWFIE « BUEHERE (2023) | IZ1EV, RRBEOFHEIZH W72 VPA
DFEEFHIZ Y PR E T 5t BB SV T2 L7z, FEREE & FIRIE & o BRI
2014 £ F TIX 2009 FEEFREADEFE, 2015 FETIHEDEREL o208, ZDH% —EDR
DITFEBO BNV (R 2-1, 2K 2-2) . F72. FBEME L TRIE & ORRITHIE 2K
ELCHERWEZZ b (iEE 2-3) o VErAXT T ¢ T T, 77— 08
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e EHNTOND Z LT MAR (1 RARFREH) IS RE RZ(LITE T TRV,
B E L BARTIIOCERICHET 2M QRO 6D (iR X 2-4) . F-hnnl AR
DF T ECERPIRLAREDOEMBEEORE L, Fa—=2 7L LTHVTWS
CPUE DIEHE(LFIEICONT, SO LW#EEZ XD NEND D,

5| A Xk

IKEERFSE - BUEHERE (2023) SF1 5 (2023) 4F BEIRFHMICIS T 5T V2B O FIE L 21
R oo 7 ft §5 #F . FRA-SA2023-ABCWG02-03, /K FE #F 78 - # & ©% % , B
#= , 14pp. https://abchan.fra.go.jp/references_list/FRA-SA2023-ABCWGO02-03.pdf (last
accessed 27 July 2023)

M E— (1960) 7KPEAY D Population Dynamics & 38 IR HL.  HEKAFER, 28, 1- 200.

EMWIER (2006) R 17 FLTH LA HAVERFEO G, ik 17 455 o3 FE LK
W OWEGIREAN 55 3 oo, KFET - KIERAFIEE & —, 1232-1249.

R —EE (2001) VPA (Virtual Population Analysis). A% 12 4F B & R TR (A il e 7 HE b 25 3
WS E G FIEAR E—, AAKEEIRE I, 104-128.

CPUE
0.4
0.2 1
©
=]
o
& 00
®
(o]
o
-0.21
sigma=0.12, rho=0.24
-0.44 : : : :
2008 2012 2016 2020
Year

e 2-1. EETo v b
Sigma (FBIHIFEZE, rho 137720 B CARBIMREL. W IKEAIT 1.960 XH (95%XH) |
TRVK LT 1.280 X[ (80%IX[H) Z7~T,
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CPUE
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- 2017 -+ 2019 -©- 2021
& 2018 -X- 2020 V- 2022

biomass

fish_number

400001 . ‘
4 L
f » ’X " h
gtiioe | 2on] 4 ot b, ﬂ
44
i
Recruitment SSB
* P
)\r\(/ \ /,/ \ S ﬁf“ \‘\8‘\
zr 2000-
5e X
\h“ o v 1000 : ﬁggjv
tﬁ%gggf
_ o
| ﬁshing_mort.ality 2000 2010 2020
f x
f -
/ \ /o/.\ ' P #.
" ‘,";a L/P’ Wi A B
" *$%¢VT
/ » PR
. ® L %‘}{*‘}? 2
{rho=-0.16 Yoy
2000 2010 2020

G g (biomass) . EIEEL (fishnumber) | JfJELREL (fishing mortality) .
1 B E R (Recruitment) . Bl (SSB) DL k1 AT F ¢ 7RI Ht 5



-26-

FRA-SA2024-AC065

fEFR 2-1. EPRENTAE SR (1993~2002 4F)
AR 2 (T )
A 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
1% 1,446 3341 10,169 6,339 8,882 3,974 5272 5632 12,723 7,773
25 3,825 5,300 8,583 10,811 6,881 5,853 6,555 7474 9,864 11,250
35k 3476 3,188 3,501 5,074 3,523 2,590 3,309 3,646 3,561 4,762
4% Ll = 3,137 2,596 2,682 2,983 2,522 1,718 2,060 2,633 2,388 2,597
g 11,884 14424 24935 25,208 21,808 14,135 17,195 19,384 28,536 26,382
AR R ()
A 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
1% 29 67 205 128 179 80 106 114 257 157
25% 221 307 497 626 398 339 380 433 571 651
3% 400 367 403 585 406 298 381 420 410 549
4% L E 679 566 573 622 543 365 438 564 516 542
it 1,330 1,308 1,678 1,960 1,526 1,083 1,305 1,531 1,754 1,899
DR AR B
A 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
1% 0.06 0.10 0.29 0.23 0.30 0.14 0.17 0.15 0.32 0.26
25 0.29 0.38 0.48 0.71 0.52 0.39 0.44 0.48 0.50 0.64
30 0.54 0.50 0.56 0.73 0.64 0.45 0.49 0.58 0.55 0.60
4% L 0.54 0.50 0.56 0.73 0.64 0.45 0.49 0.58 0.55 0.60
Al MY 0.35 0.37 0.47 0.60 0.52 0.36 0.40 0.45 0.48 0.52
ERRRIE IR R (TR)
& 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
1% 30,224 42,080 48237 36,313 41,028 35,791 39,238 48,811 55,503 39,992
2 18,196 20,085 26,848 25456 20,267 21456 21,885 23,225 29,668 28431
3% 9,980 9,612 9,705 11,715 8,863 8,506 10,206 9919 10,093 12,627
4% 0L 9,005 7,827 7434 6,887 6,344 5,642 6,353 7,163 6,767 6,887
it 67405 79603 92224 80370 76,503 71394 77,683 89,118 102,031 87938
EBRIE R (F)
A 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
1 611 850 974 734 829 723 793 986 1,121 808
2% 1,054 1,163 1,555 1,474 1,173 1,242 1,267 1,345 1,718 1,646
3% 1,150 1,107 1,118 1,350 1,021 980 1,176 1,143 1,163 1,455
4% Ll - 1,950 1,707 1,589 1,435 1,366 1,199 1,350 1,536 1,462 1,438
s 4,764 4827 5,236 4,992 4,389 4,144 4,586 5,009 5,463 5,346
B E ()
4 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
1% 0 0 0 0 0 0 0 0 0 0
2k 421 465 622 590 469 497 507 538 687 658
3% 1,150 1,107 1,118 1,350 1,021 980 1,176 1,143 1,163 1,455
4E Lk 1,950 1,707 1,589 1,435 1,366 1,199 1,350 1,536 1,462 1,438
2 3,521 3,280 3,328 3,374 2,856 2,676 3,033 3216 3312 3,551
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Rl RS (T2
i 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
1% 4596 5477 8095 7945 10,108 9494 6268 6654 4029 2732
25 7528 5739 7,708 8235 9438 10,597 8126 6,771 5793 4,039
3% 4689 3008 3466 4058 2996 3,731 3937 2939 2872 2454
4550 3353 2036 2383 2644 1925 2021 2387 2076 1766 1,700
it 20,165 16259 21,652 22882 24466 25842 20717 18441 14459 10,926
g (h)
ki 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
1% 93 111 164 160 204 192 127 134 81 55
20 436 332 446 477 546 614 470 392 335 234
35k 540 347 399 467 345 430 454 339 331 283
4550 714 442 515 569 413 424 504 449 378 368
it 1,783 1,231 1,524 1,674 1,509 1,659 1,554 1313 1,126 940
AR LR SR
i 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
17% 0.18 0.19 0.28 0.24 0.29 0.34 0.26 0.31 0.24 0.19
20 0.53 0.42 0.53 0.62 0.61 0.68 0.67 0.59 0.60 0.49
35 0.75 0.51 0.60 0.74 0.59 0.63 0.72 0.68 0.67 0.68
455 0L E 0.75 0.51 0.60 0.74 0.59 0.63 0.72 0.68 0.67 0.68
i) 0.55 0.41 0.50 0.58 0.52 0.57 0.59 0.57 0.54 0.51
EpE R RS (TR
i 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Uk 33,713 38215 39733 44,609 48309 39323 33,040 29611 22362 18,729
25% 21,657 19,899 22332 21204 24766 25558 197741 18,021 15281 12,376
30 10,591 8942 9206 9267 8030 9530 9,115 7090 7016 5906
450 b 7574 6050 6331 6038 5159 5163 5525 5008 4315 4,091
2 73535 73107 77,601 81118 86263 79574 67422 59731 48974 41,102
AER R TR E (h)
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
1% 681 772 803 901 976 794 667 598 452 378
2% 1254 1,152 1,293 1,228 1,434 1,480 1,143 1,043 885 717
3% 1,220 1,030 1,060 1,068 25 1,098 1,050 817 808 680
4550 E 1,613 1313 1,369 1,300 1,108 1,084 1,167 1,082 924 886
it 4768 4268 4525 4496 4443 4456 4027 3540 3069 2661
AR BB R (b))
F 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
%53 0 0 0 0 0 0 0 0 0 0
25% 502 461 517 491 574 592 457 417 354 287
30 1,220 1,030 1,060 1,068 925 1,098 1,050 817 808 680
4550 E 1,613 1,313 1,369 1,300 1,108 1,084 1,167 1,082 924 886
it 3335 2804 2946 2858 2607 2774 2674 2316 2087 1,853




R 2-1.  (FiZ) BIRMHTHESR (2013~2022 42)
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Rl RS (T2
1 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
1% 2,167 1,699 2,059 1211 1,136 1,440 966 524 345 549
25 3805 2841 3,391 2294 2,152 2407 2208 1,648 1,063 1,100
3% 2,170 1,886 1,750 1471 1,329 1,480 1478 1,225 873 779
4550 1,448 1,355 1,116 963 844 987 980 853 619 554
it 9589 7782 8316 5939 5462 6313 5632 4250 2901 2,982
g s (h)
b 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
1% 44 34 42 24 23 29 20 11 7 11
2% 220 164 196 133 125 139 128 95 62 64
3% 250 217 202 169 153 170 170 141 101 90
4550 312 292 241 207 184 214 215 188 137 124
it 826 708 631 534 485 553 532 435 306 289
SRR LR SR
A 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
1% 0.18 0.14 0.19 0.12 0.11 0.15 0.12 0.07 0.04 0.04
0% 0.54 0.44 0.56 0.41 0.38 0.43 0.44 0.37 0.23 0.19
3% 0.66 0.69 0.67 0.61 0.53 0.61 0.64 0.58 0.40 0.30
455 0L E 0.66 0.69 0.67 0.61 0.53 0.61 0.64 0.58 0.40 0.30
i) 0.51 0.49 0.52 0.44 0.39 0.45 0.46 0.40 0.27 0.21
FimplEREER (TR)
i 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Uk 15962 15474 14,029 12,874 12932 12,124 10231 9535 11,083 16,534
25k 10,905 9429 9478 8158 8055 8160 7335 6399 6280 7,520
30 5331 4491 4260 3833 3823 3870 3730 3316 3,126 3,533
4% LA E 3557 3226 2717 2510 2426 2580 2474 2308 2218 2513
2 35754 32620 30484 27374 27237 26733 23771 21558 22707 30,100
AER R TR E (h)
1 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
% 322 313 283 260 261 245 207 193 224 334
2% 631 546 549 472 466 472 425 371 364 435
30 614 517 491 442 440 446 430 382 360 407
450 766 696 587 539 529 560 542 508 491 562
it 2334 2071 1,910 1,713 1,697 1,723 1,603 1453 1439 1,739
AEmpE R (h)
F 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
15k 0 0 0 0 0 0 0 0 0 0
25% 253 218 220 189 187 189 170 148 145 174
30 614 517 491 442 440 446 430 382 360 407
4550 766 696 587 539 529 560 542 508 491 562
i 1,633 1431 1,297 1,170 1,156 1,195 1,141 1,038 997 1,143
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HREN] EEEAEBERLZAKERE

B3 AE 10 BB S av7e ME B R a2 BT D P ZER Rt (2L 0 BARE L

#fE (SBtarget) (21 MSY /K¥EIZIIT 2B E (SBmsy : 40 B F) | [RFVE PRAME(E
(SBlimit) IZ1X MSY @ 60%73 1% 541 % Bl & (SB0.6msy : 19 & k) | Z&Jfi/kK % (SBban)
(X MSY @ 10% 035 b 58 E (SBO.Imsy : 3 B hy) ZHAWVWD Z ENBEIRTWY

% OUKIEH 2021, ffid# 6-2) .

AEEE IR e | MSY 287 208 E (F) &I Licmr ey b %:%@EH
3-1 129, adk— MEFICL VS5 7- 2022 FEo I fa s (SB2021 : 11 & b)) X HAER
PR & IRFVE R R 4 TE 5, AREEZIH T D 2021 Eursw/ﬁ@;r i\ MSY
%%ﬁﬁ“é?ﬁ'éﬁr%ﬁrlﬁlofwé (ff ™) 3-1, ff 7 6-3)

MR AEIZ 31T 2 B R & R SRR R OB AR 32 [T, BlAE
73 SBlimit U\T’C L 1I~3 AN EL 2508, HAENENT I on Calinfad bR
3 < 7R DARMB DN A B v, SBmsy EERRRFIZIH W TIE 3 e LL LN LR L 72 5 & HEH &
ni-,

5| A

ARG « BEIFIRYG - BRTEAM - AR - S0 36 - B)IHEs; (2021) &0 3 (2021) 4
BE DT 97 LA H AR B VE R B O B AL YRR A (Z B 3 D P SRR B i B, K EERF
It « BB HEME. 1-22. FRA-SA2021-BRP12-2.
http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-
1/20211026/doc_mushigarei_japansea-sw_RIM.pdf (last accessed 13 August 2022)
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HRER 4 RETHERIEICHE L XTI

(1) kTR O E

BRI CHEE L7z 2022 FEFOFIREN D, A — MEHT ORTEEZ FH T 2023~2054
EETORRTRHAREEZITo 72 (HEER 5) o FERTHNCB T 2 IMARIL, FFEOTH
BAEZHAEBRICY TIDRD =, MABROARHEFMEE LT, MEIERDAMICHE H iR
%%ﬁﬁb\Lmo@@@@ﬂb%%%ﬁok52”3&@%%%i\%wéhégﬁik
BUROUSEE (F2020-2022) OARE L, BT A —4 (CEWRES) (TEHILHEHEE
ERE UK ERIUSEMEE Uiz, 2024 FLABEORIEEIIL, BRI TRISNI2BHEL D
EICTREOEEEHHANZTCED SN D IRELEZ AV,

(2) A PR A%

PSRRI, BAESH MR LI AR MR - BIET D ERMERZ R L
T, BlARICKHE LifEE (F) S2EDbDOTH D, F%%%@ﬁ%%;@Amﬁi
EDOT- DDA Tid, BAENSBNVEHELEBREE TRl - -5A I3 ER E
fﬁﬁ%ﬁﬁ%@%%@#ék&%wﬂﬁﬁgﬁ@ﬁﬁﬁﬁﬁﬁui %éFA I% Fmsy
K%%&&B%%Dtﬁ%ﬁﬁﬁ@ﬁ@kf%%@%%ﬁbfnéoﬁﬁl¢1_xﬁﬁ
O TVEHEAEMES BT DA CH B ) I X W IRBSNREEEEZ R, 22T
I E U CHEBLRE R 2 08 & LAz /R Lic, 7k, MFFCHBISHSIER I MBiaRE
DRFEHIEEE 2 T EI2 U 2 7 13RO, ARG RITE IR EEAG x5 1 2388 < FAEpERI£R

ICARRESEMNEDN RS SND T2, BITHEEETHD 08 UUTICTAHAZ EREELY, | £ &
ncTuns,

(3) 2024 F 0TI

ﬁ%ﬁﬁﬁW$’%6%ﬁ%éhtzm4$®1ﬂ@%$i B%0.8&LLIELAITIES
Hho BE1O0LELEGAIZIZ6OE N ThHoTe (i 6-4) , 2024 FIZTFHI S DB

AT, WTho#y KL ﬁ%f%@ﬁﬁ@%ﬁﬁ%%?@@&ﬁ@wﬁ%/&ﬁkim
7o (i3 4-2) o ZOBAERITIRFEHRLEERARWE CH D720, 2024 F O ITH
RIS U788 % 3 UC y(SBO)xB Fmsy & L TR 72, I 27T 2024 4ED y(SBt)i% s
FEHAEB L ABC BEDTOOREARIGE] I2B1T 5 | REROEFHMANESE, T
KUk 0.87 LEtE SN,

SBt - SBban

Y(SBY) = ————1
Y SBimit — SBban

(4) 2025 HELLFE O T

2025 LR S G O TR TRIOFE R A2 2 X 4-2 B8 KO E K 4-1~4-2 1257,
(ﬁ-fﬁiﬂ'&%ﬁﬁuﬁ WZHEES B Z 10 Mk L7284, 2034 FOBAEO THEX B
08 & L7HaiZid 46 H b (0% THIKEIZ34 H~59E ~y) THY,. BAE 1.0 &
Ltﬁa_issﬁ%/(%%%wzﬁizzﬁwm§%y>T%é(ﬁﬁ%65)o%
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MBS B AR R 2 LR D HERIZ B 2% 0.9 LR T 50%% L%, [RAE B
Fu ERIZHERIIOVTRO BITBWTE 50%% LS, BROEEE (F2020-2022) %
M L7238 A 0 2034 AEOBAEO TRIEIL 47 B b2 (90% T HIXKMIE 34 H~60 & k
V) ThHV, EIEEHEMEEEE LD MERIT 83%, [RAAEHEHEEEZ R SR
100%CT®H 5,

TR E PR AN RIS ERL 2 kR L7286, BAED BEEE A EERE %2 50%LL 1
OWEFT ERDET, BA2 0.8 & LG AITIT 2032 4B E 2D &Pl (e
6-5) . Fiz. RFVEFEMEER % 50%LL EOfMER T LB DHEIL, 2025 4 & THIS L7z,
RICHEEEZ LRI L7ZSATH (B=0) | BlfaE) BIEEHEEMERE L 50%LL EofEsk
TEMBEIZ 012027 FI1T25 & FRIS L,

a) fitih 2 REEIC LI2SE S

Eprez) (RRoEuEEs] BRCESHES
5 4 - -~ {Fmey)- - - -
£ 1
% T 0.8Fmsy}—
= I
S I
E . 1
I
& 1
|
1
: ; ! :
0 2 4 6
HREE (Fh)
b) ftwhA iR LGS
(mokER] (RREEREES) EEEEEETE]

BE=E (Th)

1
1
1
1
1
|
4

0 2 6
AR ()

R 4-1. JEEREHAIE  BAREPEYEM (SBtarget) Z21% HS WA ERSARIC LD
THM L7 SBmsy Th 5, [RFVEFREVEEZE (SBlimit) 36 L OVEEJA/KHEZ (SBban)
ZIX, R EIVEEEZ VTV D, JHEELRE B ICITEEfE TH D 0.8 V-,
BAHRIE Fmsy, K EAHKRIE 0.8Fmsy, BAHRIE HCR, JRAHRRIIERBUKHESRS 35— 8
GHARIX PRV BRI VEE 22 FRBEAR I A BLEEE R AT, a) [IHERh & g T
L7256, b) Itz i EE TR LIEGE TH D, b) IZOVWTL, BETLFD
FEMRRLRIC &> I BT T R2 508, 2 2 IR T 2 S 72
MO G DI ERZ R LT,
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IARE(ET) HEE (Th)

60 A

40 A

20 1
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&

MK 4-2. FEEBHNEZ AW gEa Rf) L BUROEETE CORR TRl (Fkf)
KFERIT M, BENTIZ S 2 L —2 a UHERD 90%03E £5 90% T X [E, #l
UL 3B OFEETFROBIRTH D, BAREOK ORI B ISR EMRE, 85—
SRR BR VS B L VE 2R . R AR I T BRI K VER 2R3, (RIS O K OREHR T Umsy
BT, 2023 AEOEIT TR S D B E & BUR O & (F2020-2022) 12 X 0 KE
L. 2024 FLABE O 3RS FHAIE (2K 4-1) IZ/ED b L Lz, FHERE
BIZIX 0.8 &=,
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a) HEEHILMEMEEZ ERSMHER (%)

FRA-SA2024-AC065

B 2022| 2023| 2024 2025( 2026| 2027] 2028 2029( 2030| 2031]| 2032| 2033( 2034| 2044| 2054
1.0 0 0 0 0 0 0 0 2 5 11 17 23 26 46 45
0.9 0 0 0 0 0 0 2 6 15| 27 36| 47| 53 68 69
0.8 0 0 0 0 0 0 4 17 33 50 64 74 81 86 86
0.7 0 0 0 0 0 1 12 33 57 76 87 93 95 96 96
0.6 0 0 0 0 0 3 24 59 82 93 971 98 99| 99| 100
0.5 0 0 0 0 0 8 47 83 96 991 100( 100{ 100/ 100 100
0.4 0 0 0 0 0 19 72 95 99 100( 100] 100 100 100( 100
0.3 0 0 0 0 1 38 89 99 100( 100{ 100| 100| 100{ 100{ 100
0.2 0 0 0 0 4 66 98| 100( 100{ 100| 100 100( 100f 100| 100
0.1 0 0 0 0 13 86| 100( 100( 100{ 100] 100( 100{ 100{ 100| 100
0.0 0 0 0 0 28 96/ 100( 100| 100 100 100( 100{ 100] 100 100
F2020-2022 0 0 0 0 0 0 4 17 34 52 66 76 83 88 88
b) FRFVEHIEEMREL LR SR (%)
B 2022] 2023| 2024 2025| 2026( 2027| 2028| 2029| 2030( 2031| 2032( 2033]| 2034( 2044| 2054
1.0 0 55 75 89 93 96| 97| 98] 98 98 99| 100/ 100
0.9 0 0 0 76 89 95 98 99 99| 100/ 100( 100{ 100{ 100( 100
0.8 0 0 0 91 97 98| 100( 100( 100{ 100] 100f 100{ 100{ 100| 100
0.7 0 0 o 98 99/ 100{ 100( 100| 100( 100{ 100{ 100] 100f 100| 100
0.6 0 0 0 99| 100( 100{ 100{ 100| 100( 100{ 100| 100/ 100| 100{ 100
0.5 0 0 0f 100{ 100 100f 100{ 100{ 100/ 100 100( 100{ 100/ 100( 100
0.4 0 0 0 100{ 100( 100{ 100( 100| 100( 100{ 100{ 100] 100f 100| 100
0.3 0 0 0[ 100{ 100| 100 100f 100{ 100/ 100/ 100( 100{ 100/ 100( 100
0.2 0 0 0f 100{ 100 100 100f 100{ 100/ 100 100( 100{ 100/ 100( 100
0.1 0 0 0 100{ 100( 100{ 100( 100/ 100( 100{ 100{ 100] 100f 100| 100
0.0 0 0 0[ 100{ 100| 100 100{ 100{ 100/ 100/ 100( 100{ 100/ 100( 100
F2020-2022 0 0 0 63 92 98 99 99 100( 100{ 100f 100| 100{ 100{ 100

B & 0~1.0 TEHELZLEDFRTROMEZRT, 2023 FO M & ITBUR O g E
(F2020-2022) 726 TS D 5H Frd L, 2024 4F0 OSBRI IC L D L L
7o D= OBUR OIRMEIT (F2020-2022) THIELZ KT HA6 O R LR LT, KT
RS B AR X 5 EEBGD 10 R 2T,
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a) BAEOVHEOHS (5 )

FRA-SA2024-AC065

B 2022( 2023| 2024| 2025 2026| 2027| 2028| 2029( 2030| 2031| 2032| 2033| 2034| 2044| 2054
1.0 11 14| 17{ 20| 21| 23| 25| 26 28] 30| 32| 34/ 35 39| 40
0.9 11 14| 17{ 20| 22| 24| 27| 30[ 32| 35| 37| 39| 41| 44| 44
0.8 11 14| 17{ 21| 23| 26| 30| 33| 37| 41| 43| 45| 46| 48| 48
0.7 11 14 17{ 22| 25| 28| 33| 38 43| 47| 49| S5I{ 52| 53| 53
0.6 11 14| 17{ 22| 26| 31| 36| 43| 49| 53| 56| 57 58] 59| S8
0.5 11 14 17} 23| 28| 33 40| 48] 55| 60| 63| 64 65/ 65 65
0.4 11 14| 17 24| 30| 36| 45| 54| 62| 67 70| 72 73| 73| 73
0.3 11 14| 17\ 25| 32| 39| 49| 61| 70 76 79| 81| 82| 83| &3
0.2 11 14| 17\ 25| 34| 43] 55| 68| 78| 85 &9 92| 93] 95 95
0.1 11 14| 17| 26| 36/ 46| 60( 76/ 88 96| 101| 104, 107 110| 110
0.0 11 14 17 27| 38| 51| 67| 85 99| 109 I15| 120 123-
F2020-2022 11 14| 17\ 20| 23| 26| 30{ 33| 37 41| 44| 46| 47| 49| 48
b) RO FEOHES (F H )
B 2022( 2023| 2024| 2025 2026| 2027| 2028| 2029( 2030| 2031| 2032| 2033| 2034| 2044| 2054
1.0 3 5 6 8 8 9 10( 10| 11 12} 12{ 13| 13[ 15| 15
0.9 3 5 5 7 8 9] 10| 11 12| 12 13| 14 14| 15| 15
0.8 3 5 5 7 7 8 10| 11 12| 13| 14| 14| 14 15| 15
0.7 3 5 4 6 7 8 9| 11 12| 13( 14| 14| 14| 14| 14
0.6 3 5 4 6 6 8 9| 10{ 12| 13| 13| 14| 14| 14| 14
0.5 3 5 3 5 6 7 8 10| 11 12 12| 13} 13| 13| 13
0.4 3 5 3 4 5 6 8 9/ 10| 11| 11 11 12 12| 12
0.3 3 5 2 3 4 5 6 8 9 9] 10{ 10] 10f 10| 10
0.2 3 5 1 2 3 4 5 6 6 7 7 7 8 8 8
0.1 3 5 1 1 2 2 3 3 4 4 4 4 4 5 5
0.0 3 5 0 0 0 0 0 0 0 0 0 0 0 0 0
F2020-2022 3 5 6 7 8 9] 10| 11 13| 14 15| 15[ 16[ 16 16

B & 0~1.0 TEE LILEORRTHOMEEL R, 2023 FOJREEITBUR OREE
(F2020-2022) O TFHISD 5 EH For& L, 2024 FEHIREEHBAIRIC L 7L L
7o D= OBUROMET (F2020-2022) CTHELZ T -HAG O R LR LT, KT
W R AR X DB BRGNS 10 FF15 2T,
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HRERS FEFREOAHE

FERTHNX, [T 5 (2023) A BEAEE BTN L OV ABC BUE D 72 O FATEE# (FRA-
SA2023-ABCWG02-01) | /KENFTE - ZEHME (2023a) O 1 REIROFEHANAEN, &
13 AR 10 HICBfE S vz T BRI MEME SR IC BA 3 2 AP FU BA ik ) 1TV Tl KRl B e
B MSY 2FEH TS F (Fmsy) OHETIZHWIZHEERBR JUKIED2021) &, i 5-
1 IR L7e A FERE (BARECHRE, AR, FlmiERE, BRORIETE) Z/H L
THEME L7, BIREHRCEEEO PRIFRICIE, T4 5 (2023) 45 FAEEREGROHEE -
BRIV A R TIY R = b— 3 BT A Hiff 2 — b (FRA-SA2023-ABCWGO02-
04) | /KPERFZE - FEREME (2023b) ICHED X, #iY 7 FU =7 R (version4.3.1) BELW
AR Ny I — frasyr (22X v FES 13¢232) MW,

FERTHNC T 5 2~3 A DOEREBEIITLL T OXTRD -,
Noy = Na—l,y—leXp(_Ma—l - Fa—l,y—l) (a=2,3) (7)

AU DT T AT N—T ORFRENILL T OXTRD 7=,
Nyyy = N3,y—1EXp(_M3,y—1 - F3,y—1) + N4+,y—1EXp(_M4+,y—1 - F4+,y—1) (8)

T2, FFEMOBERBIILLTORXTRD T,

Coy =Ngy (1 - exp(—Fa,y)) exp (— %) 9)

IR TRICH T ABFEER L OMERIL, - 2 CRO-EIRBICE - 132806
27 5-1 OFBREAF O CRD, BARITIZOEHEICKRABSEZE U TCEH L,

5| A wK

ARPEDRSE - BOEHEME (20232) 47F 5 (2023) AL IEEFALAIR L OV ABC RIEDTZH O
5 K 5 # . FRA-SA2023-ABCWG02-01, 7K FE #ff %8 - 0 H ¥ 5, Bf i, 23pp.
https://abchan.fra.go.jp/references_list/FRA-SA2023-ABCWGO02-01.pdf (last accessed 27 July
2023)

IKEERFTE - ZOAREME (2023b) N 5(2023) 4R FAEPERIROHEE - B HULMEMEIA - 5%
RFH I 2 b— 3 BT D EA / — R FRA-SA2023-ABCWG02-04, 7KPERFZE -
Z B WA, BRI, 14pp. https:/abchan.fra.go.jp/references list/FRA-SA2023-ABCWGO02-
04.pdf (last accessed 27 July 2023)

AR - BRIFERYE - AR EA - R - )1 36 - A)IdESE (2021) 580 3 (2021) 4
FE D 97 LA H AR B VR O B YRR A5 (2 B9 D WP JE R B SR . K E AT
gt « HEHEME. 1-22. FRA-SA2021-BRP12-2.
https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-
1/20211026/doc_mushigarei_japansea-sw_RIM.pdf (last accessed 13 August 2022)
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iR 5-1. SRR FRFHEIC AW - 3R E il
LB Fmsy F2020-2022 VEIRE  BAREL BRE
(E1) (£ 2) (1 3) (g) ¥ #HE
1 % 0.27 0.12 0.05 20 0.35 0
2 7% 0.79 0.36 0.26 58 0.35 0.4
3 7% 1.00 0.46 0.43 115 0.35 1.0
4% 1.00 0.46 0.43 218 0.35 1.0

1 3 A ENFERE B 358 C MSY 2 32813 2 K EDHEE OB L 728 RER (372
DB, A2 FEEEIREEM T O Feurrent MIEIE)

2 A 3 AEEM RSB SE CHEE SN Fmsy (720 h . A0 2 AEEEIREEE CO
Fcurrent (2 Fmsy/Fcurrent Z #5726 D)

T 3 AREETIE 2020~2022 4£00 F OFEEZBLROIEEE L LT Y, 2O F E% 2023
FOREEOFEICMHH LT,
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eE 6-1. HAEMBRKDO T X —%

A PEREfR @ L e H S FH RS a b S.D. p
TRy — e AT o
ﬁu//f 77 /N TR H 12.419 3,147 0.137 0.675

a & b IIBFAERBRKOHEE T A —Z2 | SDITIMAEDIEERE, p 13 H BRI T

£ (SB0.6msy)

»H5,
R 6-2. EPAEEEE L MSY
HH fiEd B}
HARE BRALYEE R, I KFRRAEPE R MSY 255813 28
SBtarget 52 40 |
2 (SBmsy)
o [R5 PR AL YEE 22, MSY D 60% Dl & 1356584
SBlimit = 19 Bh

UK HEZR, MSY O 10%DiEENGLNIBLAE

SBban %= 3 |
(SBO.1msy)
Fx KEFE A PE & MSY % B9 5 (I EMRECF)
Fmsy (1 5%, 2 %, 3 %, 4 WLl E)
=(0.12, 0.36, 0.46, 0.46)
%SPR (Fmsy) 31% Fmsy (ZxH&5 3 5%SPR
MSY 15 &Ry | e RFFGEEPE & MSY
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HH i B
SB2022 11 |5k~ 2022 FEDOH
2022 F-DIEMEIE (JRELRIF)
F2022 (1 5%, 2 7%, 3 %, 4 LA E)
=(0.04, 0.19, 0.30, 0.30)
U2022 17% 2022 FEDOIEE S
%SPR (F2022) 46% 2022 4D %SPR
%SPR (F2020-2022) 38% AR (2020~2022 ) O IZ% ST 5%SPR*
BHELEERED
SB2022/ SBmsy 0.29 e KRR B P % HHL 92810 & (B AR PR YE(E
(SBtarget) ' BT 5 2022 FEOBAED L
T KFoe A e B BB 218 E 123375 2022 4
F2022/ Fmsy 0.57 .
D SETE D L *
HAaBEDKYE MSY % FZH 325K L F RS
T DK UE MSY % FEE 35Kk HEE T ED
SO BN

* 2022 FEDERFED T T Fmsy D% 5 %2 5 F #%SPR #A5 L CHH LR 7%,
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MRF 6-4.  THRIAER & THB AR

2024 FEO B E (THIEWE) 1785 M

2024 FED BRI
o - 2024 HD
HH Mg B PSR SY e .
HIEEIE (%)
(Hh) (F/F2020-2022)
B=1.0 6 0.87 24
p=0.8 5 0.70 20
B=0.6 4 0.52 15
p=0.4 3 0.35 10
p=0.2 1 0.17
p=0 0 0 0
F2020-2022 6 1.00 23

iR 6-5. 725 B & H Tk T IR R

S APNQAYE N EX 3P 1N+

— 90% ) 2034\ Ec:ﬁ%rﬁa%ﬁiuT@

5 o1 B I EHALEER LY ERISHER (%)

(E ) (E) SBtarget SBlimit SBban
ES ES ES

p=1.0 35 22 -48 26 99 100

p=0.8 46 34-59 81 100 100

=0.6 58 45-72 99 100 100

p=0.4 73 58-90 100 100 100

=0.2 93 75-115 100 100 100

=0 123 99 -150 100 100 100

F2020-2022 47 34 -60 83 100 100
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iR 6-5. Ried B2 MNPk TPHIRR (D5%)

S APNQAYE N -EX 3P 1N+

Bl B E B R 50% L EOfERT LRZ 4
B

SBtarget & SBlimit &= SBban &
B=1.0 2054 H LIRS 2025 4 2023 4
B=0.8 2032 4 2025 4 2023 4
B=0.6 2029 4 2025 4 2023 4
B=0.4 2028 4 2025 4 2023 4
p=0.2 2027 & 2025 4 2023 4
B=0 2027 & 2025 4 2023 4
F2020-2022 2031 & 2025 4 2023 4
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HRERT HNEHROME

A RKPEMIFEE o # —Tld, BRI I W THRZEF AR D WE NI KV IE 4.5
m OHTHEZ WU AERE L2 L L T\ 5D, IEERICB T3 T4 (2& 10
cm Al L ON10 em BL EIZXSy) OHBURIL & HEFEORRREZFHRL72D, 6~8 HIZE
it S A7 AR L2 S & CPUE-LogNormal €57 /L (EBF 2004) 2L L7-, Eufy v
FAIET D720, WoME (0.1) ZINA T2 H LA ORERE A RMEERE TR L., 20
B S BINE S L Lo, JREE, JEH . KB, KEZJHALHEE L, 20 485K
DRAVEAEZEL 7 VET VEBE LT, AL OF %% 2 T Akaike's Information
Criterion |2 X 284720 EF VIR ZITo 12/ R, 2K 10 om K CIIAAFE S RAEA B
FOKEZGTLET L, 2K 10 eom BLETIEFHAS & KRB LOKIEREZ ST T LR A
NETFT L E LT&EITNT, CPUE OF FL v REHMHT L7720, XA MET VBT 5
HAERN RO /N~ F V15 (Grafen and Hails 2002) %R 7z, M TR LN 2E 10
cm A CPUE fie/s — e FENTFHAEBMAIC B W TR 2 VIR L TR Y (X 7-1),
2022 fEIXRTEDE A LA - 7223, 2023 413000 Lz, 2K 10 ecm LA o CPUE &%
ANZFSER)IE 2017 AR D 2019 AT AT TRV L7223, 2018 4FRLURRIZ DU TIER & 2R B
iF7e < BERBIEWVTHERS L T2, 2023 RIS HTHEZ O FRIDE TH - 72, 2019 4LIE
DHERIZ DWW T, ARBFOEREEEE (X4-1) OB LMREEL T D,
SRR v ¥ —ClE, InEEREREOYRAS A EOEREL B E LT, BilF
4~9 HIZE— ALK Sm O —A b a—/Lx AW AR E 2 5 LT b, RFAEIC
BIFD LT LA Yo E 72 MBS LOUKES TH D 5~7 HOKIE 120 m (281
DM AR 72 10T, YA ONMEE (TR/AMY) X, 2013 L6 Ab L
<IX 7 AICHER EME A 7R L7223, 2017 FRIZWT O A HIEVETH - 72, 2018 FED 43
BT 6 A2 66 L22H L TEVMEZ /R LTz, 2020 4D 5 HIZIIRESNT. 6 HE T A
WZOWTIHIBEOEHME L FIEREDE TH - 72, 2021 FFIZHOWTTWT D H LKWy
MEETHY 2022 F TS HITIFBRESN T, 6 H b TRVWMETH - 72,

5| ASTEk

Grafen, A., R. Hails (2002) Modern statistics for the life sciences. Oxford University Press, Oxford,
345 pp.

JEHF 7% (2004) CPUE #EYELICH W BN D HEHFIT 7 v —F . KEWEMFE, 68, 106-
120.
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MR 7-1. (B et 5§ B MR 38 1F % L2 4 L A @ CPUE-LogNormal &7 /L0 CPUE
BN ZFEHOHR BT VOREIIAIZRO Z L, BHRIT 95%EEKMZ5RT,
2016 =13 10 A & 12 AICFTAE DN FM S iz o T 7 — X 128 0 7o 7z,
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