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ITAEORIRE, BlAR, ER, L, BIONAESIS

¢ ER R B R F/Fmsy S5

(hv) (k) (k) (%)
2017 1,794 1,214 485 1.00 27
2018 1,893 1,298 553 1.12 29
2019 1,896 1,321 532 1.03 28
2020 1,902 1,349 435 0.76 23
2021 1,968 1,485 306 0.48 16
2022 2,172 1,694 518 0.73 24
2023 2,187 1,570 - - -

* 2022 A, 2023 FEOEILFF R TN I SEHE TH D,
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F3-1. LU H VA BAMERA T EREC IS T 2 I ERER R ER (h2)
22 UENE 1) UEMIE

VARY o
ki WRELIPE SR AR DI it
1966 2,829 2,829
1967 2,169 2,169
1968 2,069 2,069
1969 2,247 2,247
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

W E A,
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32, 2FHOEMIEIC LD LT LA OifasER A

4 MR () fahemss et AiiaREt! WY WIEEBERT EYEkcPUE™
1966 2,829 57,426 1,125 55,430 49.3
1967 2,169 58,805 1,059 39,069 36.9
1968 2,069 60,832 1,070 36,385 34.0
1969 2,247 61,894 1,066 38,703 36.3
1970 2,384 57,777 1,018 42,010 41.3
1971 2,954 62,139 1,008 47926 47.5
1972 3,371 64,747 1,020 53,104 52.1
1973 3322 69,069 939 45,160 48.1
1974 2,711 64,965 993 41,436 41.7
1975 2,920 65,281 992 44372 44.7
1976 3,436 68,379 968 48,643 50.3
1977 3,384 69,365 852 41,571 48.8
1978 4,906 79,841 872 53,580 61.4
1979 3,848 76,802 798 39,979 50.1
1980 4,048 73,844 814 44,621 54.8
1981 3,604 76,131 837 39,622 47.3
1982 3,721 79,403 791 37,071 46.9
1983 2,588 76,750 802 27,040 33.7
1984 2,490 71,753 835 26,745 32.0
1985 1,764 68,513 786 20,236 25.7
1986 1,887 66,718 844 23,867 28.3
1987 1,364 61,896 787 17,348 22.0
1988 1,017 62,958 827 13,360 16.2
1989 1,107 60,453 819 14,997 18.3
1990 1221 61,599 806 15973 19.8
1991 1,292 56,045 784 18,069 23.0
1992 1,187 50,931 696 16,227 23.3
1993 821 44873 682 12,480 18.3 18.1
1994 814 39444 589 12,151 20.6 23.3
1995 970 37,970 600 15,322 25.5 27.8
1996 1,225 37,928 558 18,019 323 34.5
1997 960 32,672 558 16,402 29.4 28.7
1998 507 33267 577 8,793 15.2 18.0
1999 763 27,996 504 13,728 27.2 23.9
2000 1,037 33,189 506 15,806 31.2 33.8
2001 1,228 34,420 547 19,510 35.7 37.7
2002 1,346 32,815 536 21,985 41.0 40.6
2003 1,210 33,635 546 19,640 36.0 41.7
2004 887 31,692 543 15,194 28.0 36.3
2005 1,007 31,130 498 16,114 324 35.6
2006 1,076 28,621 530 19,926 37.6 424
2007 990 27,949 522 18,494 354 43.9
2008 1,074 23,852 524 23,593 45.0 51.5
2009 1,037 22,102 525 24,633 46.9 50.6
2010 833 21,102 511 20,182 39.5 42.2
2011 710 22,173 515 16,488 32.0 34.1
2012 630 22204 559 15,849 284 323
2013 551 20,393 573 15,490 27.0 26.7
2014 502 16,373 519 15,921 30.7 25.4
2015 502 15,747 530 16,892 31.9 28.0
2016 369 14,021 528 13,904 26.3 22.8
2017 356 14316 530 13,186 24.9 22.1
2018 377 14,968 490 12,325 252 21.9
2019 357 14,400 492 12,202 24.8 24.7
2020 313 12,878 492 10,988 243 27.9
021 *3 179 11,191 379 7,707 20.3 20.8

HEEO S MRS L D,
THEEAIZOWTIE, MREE 3 25,
CHIRER 4 2B,

A
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K41, LA VA BAERG TG RO G IR R
W e B IEE A B 5 o JEE| A
F G G e ey R s
1993 1,330 4,764 3,521 42,080 28 0.92 33
1994 1,308 4,827 3,280 48,237 27 1.03 30
1995 1,678 5,236 3,328 36,313 32 1.40 22
1996 1,960 4,992 3,374 41,028 39 1.73 18
1997 1,526 4,389 2,856 35,791 35 1.54 20
1998 1,083 4,144 2,676 39,238 26 1.03 30
1999 1,305 4,586 3,033 48,811 28 1.16 27
2000 1,531 5,009 3,216 55,503 31 1.27 25
2001 1,754 5,463 3,312 39,993 32 1.44 21
2002 1,899 5,346 3,551 33,714 36 1.55 19
2003 1,783 4,768 3,335 38,216 37 1.53 21
2004 1,231 4,268 2,804 39,734 29 1.18 26
2005 1,524 4,525 2,946 44,611 34 1.48 21
2006 1,674 4,496 2,858 48,313 37 1.68 18
2007 1,509 4,443 2,607 39,329 34 1.55 19
2008 1,659 4,456 2,774 33,053 37 1.71 17
2009 1,554 4,028 2,674 29,632 39 1.73 18
2010 1,313 3,542 2,317 22,399 37 1.67 18
2011 1,126 3,072 2,088 18,790 37 1.58 19
2012 940 2,667 1,856 16,078 35 1.44 22
2013 826 2,344 1,639 15,678 35 1.44 22
2014 708 2,088 1,441 14,405 34 1.33 24
2015 681 1,940 1,315 13,523 35 1.46 21
2016 534 1,767 1,202 14,081 30 1.15 28
2017 485 1,794 1,214 14,059 27 1.01 31
2018 553 1,893 1,298 13,490 29 1.12 28
2019 532 1,896 1,321 12,429 28 1.03 30
2020 435 1,902 1,349 9,602 23 0.76 38
2021 306 1,968 1,485 — 16 0.48 51

IR RESAEIZRA L, ERFICBIT 2R3
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HEREM 1 BRFFMEORN

Rl - AR AL ] - FRREREIC OV IR E R, BlR&E
IR BRI E

N B
FEREEIC OV TITFEI2 2 B

aR— MENT (BAREY 72 iR e B R 2 5 0R)
HIRE AR FEH 720 0.35% (KE

'

i - FRIE TR
il - AFRIRIERR L

20224~ D FIHEFHA
\ 4
20024E O 4F s Bl 15 TR, mmﬁ@ﬁﬁMﬂg@ﬁm §
$o- Bl — | Ky r— - AT ¢ v 7 RIFAFERKR (1993
~201 9 ARAED A& - BlfaEIZES <)
L 20224E DA B B
2023 -~ DRI

2022 %0 F 1%, BURoELE (F2019-2021) ZKE L7T-

I| “

20234 LNRE ORI - AR5 20234 LABE D BHUINA B DR E

Ll S Ko br— e AT 4 o BIEATERMER (1993

— | 2019 AR DOIMA R - B RIS <)
LR TR 31T 2 4 2 OB B FH

2024 4F TR PR R 3 < et B
PABE~D TR IREL . FRASER AL E . ARk
Wi e FEAREBIC L WV IRE
{
— ﬂ 20234EDABC
— 20234 D HLf BT & S B
H RS 72 1k T HRI TR H & B TR B

KRBT EIRE BT $HC B9 2 MR R IT I8 1T 2 B B AR Y 07 8 A BB AL % o
enm 2 S FE A TER S D,

(http://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/index.html)
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HWREH2 HEAE

(1) 4FHmpl e 25k

1993~2021 4EIZ SR IREEHEERICB N T, 2 T OEWIEICL VKBTS0
A OFHHIRE R A N — 212, FHRER RO Fhh R E RO T,

1. O 2 R

AR M IRIC BT D 2 £ 9 REWEOKGTWITIZ, A REFEO B D AV $id,
. BN KOOI B 5, A EERINIZ DV T, 2002 4 3 H~2021 4 12 H O
Gt T — & & I, MEREA L OSINIERALR (FNEE) BHRZER LT, BEH
IZOWTIE, mm%sﬂ~mm$5ﬁ 2016 4F 9 A ~2021 4 12 H O HiGfHE T — Z (2
DEZNENMEREAR DSR2 NREE) ZHMEEIER Lz, 1993~2021 H0
FRAIZHBNT, BRBEREREIC 2 25 OCEMEICE VARG ST LT T LA OEEM
ik (RERE) #HEH L,

2. FhnorfiE

1989~2003 4F1Z H AU PEVHRIC 351 2 3B REE 1T L A BREW 72 b NG L72K
BT D LT VA 1,708 ERO HAEAR (LR RKEMEE % — BIRFOKERRYS
¥ L O XOKEERFIERT IR A) DOFEMA TR RICHES 3~5 H, 6~8 H, 9~11 A, &
FON12 A~BUE 2 BB 2 F A EMBEER (LH2006) 2 AV, EHEEICK TS 2%
D NEIPIEIZ L W AV B - B & L TKBIT SN2 L3 H LA D4 H ORI E R
EEH L, 2B, AOFERAREMRBERE T, FEEAZ3H1HEL TSR0, 1
H L2 HOFFEREETH e LT~ 72,

3. BR~OFIXIEX L
A@ﬁ'ﬁ%mkLT*%?éﬂtAVﬁv%@%ﬂ@E%%ﬁ%%@%\@52%5
W& HERROF IR EE R H Tl X IEIX L=, 2. & HOF kiR
3~5H. 6~8H. 9~11 A, uﬂki@r@ﬂ@@ﬁféﬁb HHIMIZIB T DARREED
IR Z T, RRBEEKROERIERICFIEEE L, ZhboRfng, &4
(JB4) 1B DiHlixt G oFEmpliE R s L, ah— MEFTICH W,

(2) BWEEFIE (2A— MET)

0 kU S LW T2, | MLl EOIRENGEIIZOWT, Rmnffl 4 0L B &
L7z (AT, 4+&EKT) o HOTERERONRE & RGBT TRISR T, 1993~2020 FF0 4+
DEREIX, FFED 455 L 5Ll EOFIG TEA T LI EEE vz, BRECHEE M
E, BN - BRI (HF 1960) 12XV, Famgd Tme LTRDTE (M=2.5+7%=0.35) .

A fin 1 2 3 4 5+
K (g) 20 58 115 188 331
AR (%) 0 40 100 100 100
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FEEBIE TR OHETE 1213 Pope DA AV, Fm Rl 4+ & 3 O BAE DO SELREL F 1345
Lwe L7,

N .oy =N wiyaexpM)+C ., exp(?) (I~2 D& PREE) (1)

CIT, NIFERRR, CIIRERE. a 13, yI3E, 3T, 4133k
VEE LTz,

3,y M Ty N ~ L
Nsy= - &y con€xpM)+C, exp()  GROEEEE) )
(j4+ +'(j3 ? 2
C4+ y C4+.y M Y N Y73
Nyy=—"N,, =—— N, . exp(M)+C i O O Y 31 3
ooV T e e N exp(M)+C ,  exp( 2) (4+DEJR L) (3)

2L, REFIZOWTIEEFEROERBEZ @)U LV EHR L,

M
C.,exp(—
p( 2)

N, =7 4
" 1—exp(=F.,) @

2008 £ & EUTAE £ TOREHE(L, CPUE & WV T, RGOV R/INE 72D X 9 ITRIEED 3 5%
CAHBOFE 2ROz, 1 e 2O FEIEL, 2021 FEOFEEDIER K 28\ = 3FEFY (2018
~20204F) & LCRHE LT,

2021

> {in(a-B,) ~ In(cPUE,)}’ (5)
y=2008
1
2021 14
1_[ CPUE,
q = y=2008
1—[2021 By (6)
y=2008

ZIT, qiFTFa—=r I NT x—4% BiI&HE. CPUE |IE%E(L CPUE,

B)%Tw 2P S
T 4 (2022) 4B GIRFEMN O €7 A2 W FIE & 15 # 24 # (FRA-SA2022-
ABCWG02-03) | 2tV AZREEDFHGIC AN 72 VPA ORI 4 Mo E 1264 B
BEPEIZ DWW TRZIT L7z, $EERME & FHIME & OBIFRIZ 20144 £ Tl 2009 4F 2 Fr & A DFLFE,
2015 A& 2016 FECILIEDFRAE L e o T2y, E D% —EDOR D 18D bivZevny (2R 2-1,
MR 2-2) . F7o. FEEME & TIE & ORISR A CE L TRV E B 2 b (il
X 2-3) , L ha AR T TEENTTCIE, T OB - BHANMTbhAS Z LT, AR
(1 AETREI) [T RERZ(RIZAE T TRV, BIFE L BARETITo0WmRICHE
ETHMHAARD BV (FEX 2-4) | FhnBlaEREE O R 515 CPUE L TEE S
ST LB E D MRS 5,
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5| AR

HH B — (1960) /KPEAWY) D Population Dynamics & JSEEJRE B, HHEKMFR, 28, 1- 200.

EHEET (2006) K 17 45 L2 0T LA AARHERIE O EIRRAML. Rk 17 47 EE 325 EE L /K Is o
WG WRAHA 55 3 S0fith, AKPEIT - AKEERRERFTE & > & —, 1232-1249.

SERA—2£ (2001) VPA (Virtual Population Analysis). 2% 12 45 B8 & I R AT A i) ffe N7 HE 1 3
W E G FIEBER E—, AAKEEIRRER S, 104-128.

CPUE

e

log(Residual)
o
(=]

-0.19

sigma=0.09, rho=-0.08

2010 2013 2016 2019
Year

MR 2-1. FET v v b
Sigma [ ZBIHFEE, rho 377D H CAHBIREL. WK EAIE 1.960 X[H (95%X ) .
TEWVIKEIE 1.280 X[ (80%X[H]) Z7~7,

CPUE
60 |
=
@
o
=
o 401
(8]
c
(]
o
c
3
2 20
<
0_
2010 2013 2016 2019
Year

MM 2-2. THIME (i) SfEEE (R ORRFELEL
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CPUE

N =)
=] =)
1 1

Abundance index
M
o

6 20'00 40'00
Abundance / Biomass / SSB

fEX 2-3. THME & FEEE O Bt

—- 1 - 3 - NA - 2016 -+ 2018 < 2020
age i
- 2 <+ 4 & 2017 -X- 2019 -¥- 2021
biomass fish_number
P
a#ﬁ \, )‘/‘ " A /,‘1 u
4000 * \ 40000 /? \“.‘(“ &\ 'a(
J ¥
» tﬁ /"'\
i , \ %
2000 MWap04907 | 200001 o¥ #H" Wt \\“ o
e &%
= Y
o lto=0.09 " #4
Recruitment SSB
L *
] e
L 1 o\
] " 3000 "y 5
o 40000 ’)‘ }')\‘JJ\\“,J \ At
= ./ \ 20001 ‘\.‘
> S0 . & C\Q'-.';
20000 Hgapd
oty | 10001 i
O
o] (mo=-0.05 o] ltho=0.12
Tm— 2000 2010 2020
/ /"'\ P
f\e (RPAY
06 J0 L Kl
* 7 ¥\ :'x !&’/ﬁ
041 ‘3 i .
“’7‘ A e p ¥ W
] o\ N ¥
- — rho=-0.11

2000 2010 2020

R 2-4. EJRE (biomass) . EJREEL (fish number) . &I (fishing mortality) |
1k & JRZE (Recruitment) . Bl (SSB) DL b w AT T ¢ THRHTHE R
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MR 2-1. EIRMITRE R (1993~2002 4)
R R (T2)
e 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
17 1446 3341 10,169 6339 8882 3974 5272 5632 12723 7773
2% 3825 5300 8583 10811 6881 5853 6555 7474 9864 11250
35 3476 3,188 3501 5074 3523 2590 3309 3646 3561 4762
4Ll 3137 2596 2682 2983 2522 1718 2060 2,633 2388 2597
it 11,884 14424 24935 25208 21,808 14135 17,095 19384 28536 26382
FElnplagE ()
A 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
1% 29 67 205 128 179 80 106 114 257 157
2% 21 307 497 626 398 339 380 433 571 651
35 400 367 403 585 406 298 381 420 410 549
450 b 679 566 573 622 543 365 438 564 516 542
7t 1330 1308 1,678 1,960 1,526 1,083 1,305 1,531 1,754 1,899
SRR LR SR
i 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
20 0.29 0.38 0.48 0.71 0.52 0.39 0.44 0.48 0.50 0.64
3% 0.54 0.50 0.56 0.73 0.64 0.45 0.49 0.58 0.55 0.60
45 L b 0.54 0.50 0.56 0.73 0.64 0.45 0.49 0.58 0.55 0.60
B 0.35 0.37 0.47 0.60 0.52 0.36 0.40 0.45 0.48 0.52
g (TR
F 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
17 30224 42080 48237 36313 41,028 35791 39238 48811 55503 39,993
2% 18,196 20,085 26848 25456 20267 21456 21885 23225 29668 28431
35 9980 9612 9,705 11,715 8863 8506 10206 9919 10,093 12,627
45 Ll k- 9005 7827 7434 6887 6344 5642 6353 7163 6767 6887
# 67405 79603 92224 80370 76,503 71394 77,683 89,119 102,031 87,938
SRR R ()
i 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
1% 611 850 974 734 829 723 793 986 1,121 808
25 1,054 1,163 1,555 1474 1,173 1,242 1267 1345 1,718 1,646
3% 1LI50 1,007 1,118 1350 1,021 980 1,176 1,143 1,163 1455
450 1 1950 1,707 1589 1435 1366 1,99 1350 1536 1462 1438
2 4764 4827 5236 4992 4389 4144 4586 5009 5463 5346
FElnpBaEGy)
1 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
15k 0 0 0 0 0 0 0 0 0 0
2% 41 465 622 590 469 497 507 538 687 658
35 1,150 1,107  L118 1350 1,021 980 1,176 1,143 1,163 1455
45l b 1950 1,707 1589 1435 1366 1,099 1350 1536 1462 1438
2 3521 3280 3328 3374 2856 2676 3033 3216 3312 3551
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Fhmplieg R (TR
e 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
4Ll 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)
A 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
455 0L E 714 442 515 569 413 404 504 449 378 368
7t 1,783 1,231 1,524 1,674 1,509 1,659 1,554 1313 1,126 940
AEBIR LR SR
i 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
1% 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 0.60 0.68 0.67 0.59 0.60 0.49
3% 0.75 0.51 0.60 0.74 0.59 0.63 0.72 0.68 0.67 0.68
455 E 0.75 0.51 0.60 0.74 0.59 0.63 0.72 0.68 0.67 0.68
B 0.55 0.41 0.50 0.58 0.52 0.57 0.59 0.57 0.54 0.51
g (TR
E 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
15k 33,714 38216 39,734 44611 48313 39329 33,053 29,632 22399 18,790
20 21,657 19900 22333 21205 24,767 25561 19,746 18030 15296 12403
35 10,591 8942 9206 9267 8030 9,531 9117 7,09 7022 5916
4550 E 7574 6050 6331 6038 5159 5164 5527 5011 4319 4098
it 73,536 73,108 77,603 81121 86270 79,585 67442 597766 49,036 41207
AR IR ()
i 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
17% 681 772 803 901 976 794 668 599 452 380
25% 1254 1,152 1,293 1,228 1,434 1,480 1,143 1,044 886 718
3% 1220 1,030 1,060 1,068 925 1,098 1,050 817 809 682
45z Ll b 1,613 1313 1,369 1,300 1,108 1,084 1,167 1,082 925 888
2 4768 4268 4525 4496 4443 4456 4028 3542 3072 2667
AR BB E (b))
1 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
15k 0 0 0 0 0 0 0 0 0 0
25 502 461 517 491 574 592 457 418 354 287
35 1,220 1,030 1,060 1,068 925 1,098 1,050 817 809 682
4550 E 1,613 1313 1,369 1,300 1,108 1,084 1,167 1,082 925 888
it 3335 2804 2946 2858 2607 2774 2674 2317 2088 1,856
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e 2-1. (=) BIRMHTRESR (2013~2021 )

F Rl R (F2)
4 2013 2014 2015 2016 2017 2018 2019 2020 2021
17% 2,167 1,699 2059 1211 1,136 1440 966 524 345
0% 3805 2841 3391 2294 2,152 2407 2208 1648 1,063
37 2,170 1,88 1,750 1471 1329 1480 1478 1225 873
4Ll 1 1448 1355 1116 963 844 987 980 853 619
2t 9580 7,782 8316 5939 5462 6313 5632 4250 2901
R R (h)
4 2013 2014 2015 2016 2017 2018 2019 2020 2021
1% 44 34 4 24 23 29 20 11 7
2% 220 164 196 133 125 139 128 95 62
37 250 217 202 169 153 170 170 141 101
450l 312 292 241 207 184 214 215 188 137
it 826 708 681 534 485 553 532 435 306
F B R
4 2013 2014 2015 2016 2017 2018 2019 2020 2021
1% 0.17 0.14 0.19 0.11 0.10 0.13 0.09 0.05 0.04
0% 0.53 0.4 0.54 0.39 0.36 0.39 0.36 0.26 0.17
3% 0.66 0.69 0.66 0.59 0.50 0.55 0.53 0.42 0.25
435 Ll 1 0.66 0.69 0.66 0.59 0.50 0.55 0.53 0.42 0.25
Vot P-4 0.51 0.49 0.51 0.42 0.37 0.40 0.38 0.29 0.18
FEmpIEREE (TE)
4 2013 2014 2015 2016 2017 2018 2019 2020 2021
1% 16078 15678 14405 13523 14081 14059 13490 12429 9,602
0% 10948 9511 9622 8423 8513 8969 8698 8695 8319
37 5349 4521 4317 3934 4010 4192 4300 4276 4744
450l 1 3560 3248 2754 2576 2545 2794 2853 2977 3366
=t 35044 32958 31098 28456 29,148 30014 29341 28377 26031
Flmpl g e ()
4 2013 2014 2015 2016 2017 2018 2019 2020 2021
1% 325 317 291 273 284 284 272 251 194
0% 634 551 557 488 493 519 504 503 482
30 616 521 497 453 462 483 495 493 547
450l 769 700 595 553 555 607 625 655 745
it 2344 2088 1940 1767 1794 1893 1896 1902 1968
AR A (b))
4 2013 2014 2015 2016 2017 2018 2019 2020 2021
1% 0 0 0 0 0 0 0 0 0
20 254 220 223 195 197 208 201 201 193
37 616 521 497 453 462 483 495 493 547
450l 1 769 700 595 553 555 607 625 655 745

i 1,639 1,441 1,315 1,202 1,214 1,298 1,321 1,349 1,485
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HREM3 EEEAEBERLBRKEETE

A3 AR 10 ISR S e B BULYEES B3 D P eI SRE) (T 0 AAEE B
YHEfE (SBtarget) (21X MSY /K¥EIZEH T DB (SBmsy : 40 H k), BRAE BLILUE(E

(SBlimit) (Zi% MSY @ 60%2345 H i 2 Bl i (SB0.6msy : 19 B k), ZEjfiyk#E (SBban)
(ZIE MSY @ 10% 035G 5588 (SBO.Imsy : 3 Fy) ZHWVWAZENBESNTND

O\ARIED 2021, fliE# 6-2),

HIZE PR EMR L. MSY 2B 21t (F) 2EEC LM 7 ey a2
3-11TRT, ak— MEFTIC LV ESNT- 2021 FEOB AR (SB2021 : 15 FH o) X AEE
PRLVEM R & IRAVE IR 2 Tl 5, ARBECIH T D 2020 FFLAREOEEIEIL. MSY
%%ﬁa‘é?ﬁﬂ%ﬁ%T@om\é (ff 1 3-1, i3 6-3),

R B IS F 1T B Bl R & R R R e OB AR 32 1ITRT, BlAE
73 SBlimit MTT I I~3 AN EL 2 HO L0, BRAESHEMT 5 IZ o T D g
3 < 7R DAEA S A H AL, SBmsy EERLFFIZIWTIE 3 bh EOJRIEN IR & 70 D L HER S
i,

5| AR

JARMR « FRIFA - BRI - PRS- &)1 96 - B)IHEsE (2021) F0 3 (2021) 4
BE LT VA B AR VG SRR 0 A B EE S5 12 B 5 A SRR B s kL. K PERFFZE -
HE RS 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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HEEM 4 BEEERAIECHS LRk TR

(1) FERTHIOE

BIRFEAG CHEE L7z 2021 FOEPEN G, 2R — MEFTORTEE Z VT 2022~2053
FECORTHHEEZIT o7 GREEE 5. FERTRICHT 2 MARIX, FFEOBME
DD TR S D EE FAERGRENS 5 272, MABEORMEFEME LT, sHUEHS T
WEDRRZEZE L, 1,000 B0 R LA AT 572, 2022F 0 RIx, TS5 &P
& L BUROEE (F2019-2021) NOARGE L., AW/ T A —4% (CRERES) (38 PAE
EREZEH LR R USMEE Uiz, 2023 FLREOREEICIEL, SFICTH SN DB AR
b LI TRROEEEHHNEZE TED DD 2 Ve,

(2) MR ERAIZE

WEE AR NIRT., AEEHEEERI LI AEZ MR - MET 2R #E L
T, BAEICHS LIZREE (F) ¥2EDb0TH D, e IR LU ABCHIE
DD OEARIEE ] Tl Bl ENRAEHEEER Z TR - 7258 I3 fKER £ T
ERRAI IR E 2 BT 2 & & BT, BlME)S RIE FEEE L EIZ & 2555 1213 Fmsy (£
PRI B 2R U A IREED EIRE T2 6 DR L TWD, MR 4-1 ITAREED
Mg PIL A (T B DT BB i) I KV BB SN A 2R, 22T
& L CBREBZ 08 & LIcaa /R Lz, 2b, WIEHESHERER T MBAENR
FUEHAAEEZ TR S D A7 3BV, AR LB IR 6 G0 238 < FAEpE BRI
NHERMEPNREEND T, PIMEEHETHD 08 LLFIZTHZEREELY, ) LEnT
[V

(3) 2023 O TFHIE

RPN SR E SN 2023 FOFEHRERIL, B4 0.8 L LI-LGAICIT4H
oy BE10E LEEAICIESE M Tholz (i 6-4), 2023 FICTHISH DA
T, WTN ORI LEHR T H RAEHELEEZ THEY, 16 E b e iAEn (i
BF 4-3), ZOBMEITRFEEELMEE RN CTh 5720, 2023 FORETIIBA RIS T
7o A% %% & UC y(SBt)xB Fmsy & L CRe7=, Z 2T 2023 0D y(SBt)i% & EALHIF
FONABCHED T2 O OIARFER ) 128175 1 REROEHHAN K-S, TRITED 078
LEE SN,

SB — SBpan

Y(SBY) = ————0—
Y SByimit — SBban

(4) 2024 FFLIFEO TH

2024 FLUE S G O TR TR OFE R Al R X 4-2 38 KOl K 4-1~4-4 1277,

A FB R RIS PR A 10 Rk L7234, 2033 SEO A RO THIIEIL B % 0.8
ELEEAITIE39Em b 0% THIXKENL 28 T~51 EH hy) THY, pZE 1.0 & LI=HE
21X 28 B R (90% THIIXTEIX 20 H~38 B b)) Thd (WidE 6-5), THIED HAEE
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HALVEMER 2 IRl DRI B 0.7 LA R T50%% 1A%, [RAAEFILHEMEZ LRl 2 MR
WD BITBWNT S 50%% EAl 5, BUkOWEMEE (F2019-2021) ZHkF L7=54 0 2033
FEOBMEO THNEIL 40 B M (90% THIXMIX 28 BE~52 H hv) THH, BEEHKE
W% BRI 2 MERIL 48%, BRFVEBLELMEEZR %2 L 1T 99% TH 5,

TR P A RIS E B ARG L 725t i)y BIEE HAEMREZ 50%L0 Lo
R T EEIZ4EIT, pa 0.8 & LIAITIZ20344ELIE L 200 & PHIS N (R 6-5),
F7o, BRBAVEHILHEE 2 50%LL EOMER T ERIS 41X, 2026 44 & THIS iz, IRICHRET
ZERIZLZBETYH (B=0). BlAED BEEHEEERE L 50% EOMRT EE L5 01k
2027 e B L PRI S LT,
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a) itz gL LIZSE

(akEx) (RReEi%ER] (DESEA%EER

i N Sy ——— ——

0.0
0 2 6
HEeg (FL)
b) it R LA
(mpkgx| (RREEREEER) (BEgEsEEE
| |
1.54 I I
| |
’\‘ |
A I I
H10{ I
I i :
sl | |
| |
| |
I |
0.0' ! i
0 2 4 6

BAE (Th)

MR 4-1. EEERHHAIZE B EEUE(E (SBtarget) (X HS F/EERRICHESX
FBH L7z SBmsy Th oD, RMAFHILHEMSE (SBlimit) 3 L OEEE/KAEZS (SBban)
i, ENFIVEREEZ O TV D, TR BICITEREETH D 08 2V, B
I Fmsy, JREAHRIT 0.8Fmsy, BAKRIE HCR, FREGHRIIEERKHESR SRR
FRAVE BRILEEZE . SRR B RS R 2R3, a) (M2 1R L2
A b) It A RERE TR LIEEA TH D, b) ITOWTIE, EET EOFR
RRAC o THEEITE TR 505, & 2 TIREERRREIZ 31T 5 B 2R AR s HEL Rk
BEOWREREEZ R LTz,
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MAER#(ER) BAE (Fh)

0.0 0.0
S HEE DL (F/Fmsy)
0 T T T T T 0.0 T T T T T
2000 2010 2020 2030 2040 2000 2010 2020 2030 2040

R 4-2. EEERHIIREE WSS ORE) LBUROIREE CTORR TRl (Frf)
RFERUTFE, MEET iv:;V~Va/%%®Wm#aiﬂé%M?NEﬁ\
RT3 1B R TRIOFIRTH S, BAREOK ORI X B RS EEER,
PRI IR U LR R . R B IROKER 2 oRn T, JREEIS O X ORI
Umsy Z7~"7, 2022 FOIEE T TR SN2 ERE & BUROBEE (F2019-2021) (12
K OREL, 2023 FLEOHRE TFEEEBAIZ (K 41 e b0E Lz, #
LRI BITIT 0.8 ZH =,
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e 4-1. koA E) AEEFHILEEE 2 LR DR

B 2021 2022 2023| 2024| 2025 2026 2027 2028| 2029] 2030] 2031f 2032| 2033| 2043] 2053

1 0 0 0 0 0 0 0 0 0 1 2 3 6 41 45

0.9 0 0 0 0 0 0 0 0 1 2 7 14 21 67 69

0.8 0 0 0 0 0 0 0 1 3 9 20 32 46 86 86

0.7 0 0 0 0 0 0 0 2 9 25 42 61 74 96 96

0.6 0 0 0 0 0 0 1 7 25 48 71 85 93 99 100

0.5 0 0 0 0 0 0 2 18 49 75 91 97 99 100 100

0.4 0 0 0 0 0 0 39 75 94 98 100 100 100 100

0.3 0 0 0 0 0 1 19 67 93 99 100 100{ 100 100 100

0.2 0 0 0 0 0 4 42 88 99 100 100 100 100 100 100

0.1 0 0 0 0 0 13 71 98 100 100 100 100 100 100 100

0 0 0 0 0 0 30 90 100 100 100] 100 100 100 100 100
F2019-2021 0 0 0 0 0 0 0 1 4 10 21 34 48 89 92

RTINS RS EBEBIAR 6 101 L 722 5 HIEFE O AR,

MR 4-2. FRROBARPIRANE I EESRE 2 L1 5 R

B 2021 2022 2023| 2024| 2025 2026 2027 2028| 2029] 2030] 2031f 2032| 2033| 2043] 2053

1 0 0 0 0 12 26 39 58 71 80 86 90 93 100 100

0.9 0 0 0 1 23 47 62 79 88 93 96 97 98 100 100

0.8 0 0 0 2 40 66 81 92 98 99 99 100 100 100 100

0.7 0 0 0 6 62 83 93 98 100 100 100 100 100 100 100

0.6 0 0 0 12 80 94 98 100 100 100 100 100 100 100 100

0.5 0 0 0 25 92 99 100 100 100 100 100 100 100 100 100

0.4 0 0 0 43 98 100 100 100 100] 100] 100 100 100 100 100

0.3 0 0 0 64 100 100 100 100 100 100 100 100 100 100 100

0.2 0 0 0 82 100 100 100 100 100] 100] 100 100 100 100 100

0.1 0 0 0 93 100 100 100 100 100 100 100 100 100 100 100

0 0 0 0 99 100 100 100 100 100 100 100 100 100 100 100
F2019-2021 0 0 0 0 21 50 68 82 90 95 98 99 99 100 100

K3 PRI S B PRI & 104E R & 72 5 BEEFOEEZ R T,

MEF 43, FERkoBABOEHHEOHE (T )

B 2021 2022| 2023| 2024| 2025 2026 2027 2028 2029| 2030] 2031 2032 2033 2043( 2053
1 15 17 16 16 18 18 19 20 22 23 25 26 28 38 39
0.9 15 17 16 17 18 19 20 22 24 26 28 31 33 43 44
0.8 15 17 16 17 19 20 22 24 27 30 33 36 39 48 48
0.7 15 17 16 18 20 22 24 27 31 35 39 43 46 53 53
0.6 15 17 16 18 21 23 26 31 35 41 46, 50 53 59 58
0.5 15 17 16 19 22 25 29 35 41 47 53 58 61 65 65
0.4 15 17 16 19 23 27 32 39 47 B 61 66 69 73 73
0.3 15 17 16 20 25 29 36 44 54 63 70 74 77 83 83
0.2 15 17 16 20 26 32 40 50 62 72 79 84 88 95 95
0.1 15 17 16 21 28 35 44 57 70 82 90 96 100 110] 110
0 15 17 16 22 30 38 49 64 80 93 103 110 115 129] 129
F2019-2021 15 17 16 16 18 20 21 24 27 30 33 37 40 50 49

KPR E BB AN IS B BB 5 10 H & 725 AIREDEZ T,
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MK 44, FPROMBRO PHEOHE (5 12)
B 2021 2022 2023| 2024| 2025 2026( 2027| 2028| 2029 2030] 2031{ 2032
1 3 5 5 5 6 7 7 8 8 9 10 10
0.9 3 B 4 3 6 7 7 8 9 9 10 11
0.8 3 5 4 5 6 6 7 8 9 10 11 12
0.7 3 5 4 4 5 6 7 8 9 10 11 12
0.6 3 D 3 4 S 6 7 8 9 10 11 12
0.5 3 5 3 4 4 5 6 7 8 10 11 12
0.4 3 5 2 3 4 5 5 7 8 9 10 11 11 12 12
0.3 3 5 2 3 3 4 5 6 7 8 9 10 10
0.2 3 5 1 2 2 3 3 4 5 6 7 8 8
0.1 3 5 1 1 1 2 2 2 3 3 4 5 S
0 3 5 0 0 0 0 0 0 0 0 0 0 0
F2019-2021 3 5 5 5 6 6 7 8 9 10 11 12 13-
KPR AN 265 < ERBAA DD 1042 A & 72 2 A EBEOE 7T,
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HEEMS FETFRDAE

FERETHENE, THF 4 (2022) 42 JRUEE PR L OV ABC BED =D D FEATE# (FRA-
SA2022-ABCWG02-01) | @ 1 FEJROEFLIRNZAE N, HF1 34 10 A ICPifie sz E
FLUMEESE I C BT D PR BI %) ISR W TR RFAEE B MSY #8195 F (Fmsy) O#ff
ENZHWIZBARERSR URIE 2021) &, iR 5-1 IR LEBHERE (HRETHRE,
BCASE | AR RIES R, BUROMRETE) ZMEH L CHER L, BRBEECIHRE RO T
SRS, THAFERMROHETE - FEREAEMGE - R TR I 2L —a VICBET 28
#F 7 — b (FRA-SA2022-ABCWG02-04) | (2%, #FY 7 F v =7 R (version4.1.0) ¥
FOGHE Xy r— frasyr (23 v F&EF 1¢8799a) % H 7=,

FEETHNC BT D 1~3 O EFRREITLL T O TR,
Na.y = Na—l,y—lexp(_Ma—l - Fa—l,y—l) (@a=1,..., 3) (7

AT ED T T AT N—T OEREIIILL FOKXTRD T,
Nyyy = N3,y—1EXp(_M3,y—1 - F3,y—1) + N4+,y—1eXp(_M4+,y—1 - M4-+,y—1) (8)

F7o. BSEROBEREIILLTORXTRD -,

Coy = Ngy (1 - exp(—Faly)) exp (— %) )

R TRICBIT A EFRERL L OVRERIL, - 2 CRO-EIRBHCE - 3R o e
F5-1 DOPEHRELZFR L TRD, HARITIZOBHREICKAESEZFE L TEE LT,

5| FAXHR

IR« BRIFURTS « BRIEEA - AR - 510 o6 - BB (2021) 4570 3 (2021) 4R
DT VA B AR USSR OB BRI S (2 B3 2 WFZERE B R L. K EEDTSE -
B M. 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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MR 5-1. FRRTPREHRICA W BOEM

PR Fmsy F2019-2021 SRR E BRET pa
(£ 1) (1 2) (1 3) (g) FRE EE
1 7% 0.27 0.12 0.06 20 0.35 0
2% 0.79 0.36 0.26 58 0.35 0.4
35 1.00 0.46 0.40 115 0.35 1.0
47% 1.00 0.46 0.40 218 0.35 1.0

1 A 3 AR BTSRRI 2358 T MSY & FEBLT 2K EOHEE OFRIZEEA L7 IRE (72
Hh, A2 FEEFEFMN T O Feurrent D ERIRFE)

2 AT 3 FEMERE SR THEE Sz Fmsy (T72b 6, S0 2 FEERFHITO
Fcurrent (Z Fmsy/Fcurrent & BT 724 D),

3 0 ARRFETIX 2019~2021 0 F OFEHfELZBROMEEE L L TEY | ZD FfE% 2022
FEOWBEEDOCEIZEM LT,
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iR 6-1. HAEEMBRKDONRT A —%
A PERfR b | B EAER a S.D. P
Rolr— e AT 4o 7R | Fe/N TRk ey 12.419 3,147 0.137 0.675

a & bIIHHAERBRAOHEE T A =2 SDUTMABOIERERZE, pld B CHBERET

H5,
WEFR 6-2. EFHILYEMEZE L MSY
HH i Bl
AT HUE (22 e N A 7 o
SBtarget % 40T b Ei& EHLME R, RRRiEER MSY 2 FEB4 58
& (SBmsy) .
EHILEEE, D 60% Dl &3 Bl
SBlimit % 197 by Eﬁgfﬁﬁﬁﬁﬁ MSY D 60%D i &3 153 55 Bl
& (SB0.6msy) .
EEUOKHES % D I 18 5 )N 15 o
SBban % 3E Ry | ° KR, MSY @ 10%DEEENG L5 E A&
(SBO.1msy) .
I KFRGEAEFE R MSY & 283 D8I T (JRERELF)
Fmsy (15%, 2 %, 3 7%, 4 1k 2L E)
= (0.12, 0.36, 0.46, 0.46)
%SPR (Fmsy) 31% Fmsy (%}t 9 % %SPR
MSY 15E by | EeRFrpiEPE R MSY




FRA-SA2022-AC-65

MR 6-3. BT OBUE & gL
HH [ B
SB2021 15 ER | 2021 EOBifaE
F2001 2021 FOiMEIE (RIERIF) (1%, 2 5%, 3 7%, 4 Ll 1)
=(0.04,0.17,0.25,0.25)
02021 16% 2021 O EEIA
%SPR (F2021) 51% 2021 #=D%SPR
%SPR (F2019-2021) 38% BLIR (2019~2021 ) OISEE I3t E T 5 %SPR*
ERLIEYEERE & DLk
SB2021/ SBmsy 0.37 ﬁ%ﬁ%ﬁé@%%%fﬁi@“éﬁ@%( ERTKEgiBrat )
(SBtarget) RN T 5 2021 FEDOBFAEDLL
F2021/ Fmsy 0.48 i&gggiﬁ%&%ﬁ#&@%m:ﬁaﬁ 2021 4F
Bl REOKHE MSY ZF8 95K #EZ TE5
T [T D 7K MSY ZFEHB T 5K HEZ TE S
BN Hn

* 2021 FE DL D F T Fmsy DL % 5 2 5 F Z#%SPR % L THH LRD7ZHE,
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2023 FEOF & (PHIEHIME) (16 Hh

2923 iO) f’%ﬂi@ﬁ‘@f = 2023 D
HH g & x4 5k B2 (%)
(BM) (F/F2019-2021) e
B=1.0 5 0.78 22.1
p=0.9 4 0.70 20.1
B=0.8 4 0.62 18.2
p=0.7 4 0.55 16.1
B=0.6 3 0.47 14.0
p=0.5 3 0.39 11.9
p=0.4 2 0.31 9.7
p=0.3 2 0.23 7.3
p=0.2 1 0.16 5.0
p=0.1 1 0.08 2.5
p=0 0 0 0
F2019-2021 5 1.00 22.7
MR 6-5. B D B &M TR TR R
BRELTODO AT AR

2033 4 90% . 20331@%%@%%%1@0

B i £ SRR B H LR R LA DR (%)
(Eh>) (BF) SBtarget | SBlimit | SBban

ES ES ES
p=1.0 28 20 - 38 6 93 100
p=0.9 33 23— 44 21 98 100
p=0.8 39 28— 51 46 100 100
p=0.7 46 35-57 74 100 100
B=0.6 53 42— 64 93 100 100
p=0.5 61 49 -72 99 100 100
B=0.4 69 56 — 81 100 100 100
p=0.3 77 64 —92 100 100 100
p=0.2 88 73 — 104 100 100 100
B=0.1 100 84— 118 100 100 100
p=0 115 97 - 136 100 100 100
F2019-2021 40 28— 52 48 99 100




R 6-5. R85 pEMOIPRTHIER (05%)
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S APNQAYSE N =3 1PN =

Bl EDE IR A 50% L EOMER T LD

p
SBtarget 55 SBlimit 42 SBban %%

p=1.0 - 2028 4= 2022 4
p=0.9 2037 4F 2027 4= 2022 4
p=0.8 2034 4 2026 4= 2022 4
B=0.7 2032 4 2025 4 2022 4F
B=0.6 2031 4 2025 4 2022 4
p=0.5 2030 4F 2025 4 2022 4F
p=0.4 2029 4= 2025 4= 2022 4
p=0.3 2028 4= 2024 4 2022 4F
B=0.2 2028 4= 2024 4= 2022 4F
B=0.1 2027 A 2024 4 2022 4
p=0 2027 4 2024 4 2022 4
F2019-2021 2034 4F 2027 4= 2022 4
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HEEHT7 RERROBE

LA ROKREEMFIEE & — Tl S A B W TR ER B DO VICZ D IE 4.5m
OHTHEZ AN FHMARRTE L ER L W5, HEEHRICBT LA (2FE 10
em A LN 10 em LA EIZXSy) O BRI & HEFEOBRZR 572D, 6~8 HIZE
ST R IC IS & CPUE-LogNormal €7 /v (JFEBF 2004) #4E%EL7=, FuXxy v T
xR T B 72, BUIME (0.1) ZMA 7L H LA OFAERK A RMEMTHRL, #0H
WxtE BIAES L Uiz, AR, AR, K. KEZFHIALEKE L, Thd 4 250
RAVERZEGL 7 NVET VEBE L, LHEKOH 4% 7% 2 T Akaike's Information
Criterion (Z X 2K 720 7 VRIREZITo 726 HR, 2K 10 cm K CIIREFE L HEA B
FXOKEEGLET L, &2F 10 cm VL ETIERES & KRB LOKIEZ ST L3RR
rET L E L TE#EIENT-, CPUE O4FE R LY REET 5720, XA MNET VBT D5
BAESN RO /N (Grafen and Hails 2002) ZRKD7-, UmATFARE LN EE 10
cm A O CPUE fe/s e EHIFAE M ANICB W T2 0 IR L TR Y (X 7-1) .
2021 FFHITHMEDOME Z TEIS 7223, 2022 300 M L7z, 42K 10 em 2L @ CPUE &/
T 2017 4R 5 2019 A2 T T, 2020 42— BN L 7= %%, 2021 41308 LT
BO., KREEOGHEEHEE (K4-1) SAFRELLE#HBERL TS,

SBURS R e v # — Tl IWEEREEOYmAN A EOEEEZ BN E LT, fil4F
4~9 AIZE—AE S m O —A ha—L&x AWz TR L2 i L T D, RREIC
BT D LT U A Sig D BRI L OUKERTH D 5~7 HOKE 120 m BT 5
DAEEE MR 7-2 12T, YOS MEE (TR/An?) (X, 2013 FLFE 6 AH L<
1% 7 AICHERREVMEZ R L7223, 2017 AW o H HIRVETH » 72, 2018 FED 454
HEREIT 6 HlZ 66 LZ8H L TEVMEZ /R LT, 2020 413 5 HICidBESIR T, 6 HE 7TAHIC
OWTIHAEDOFEEHE L IFIEFREDE TH -7, 2021 FIZHOWVTEWTHO A IRV
BETHoT,

5| SR

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

JEBF 77 (2004) CPUE FEYE(LIZ W BV D EEH 7N T 7' 1 — T K EEVEEENTSE, 68, 106-120.
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MR 7-1. 1B Rt kS O 351 % A 9 L A @ CPUE-LogNormal E5° /L0 CPUE
BN RV OHER, T NAOBEIIAIZRO Z &, BHRIE 95%EEXHZRT,
2016 1% 10 A & 12 A CHRAE S FEHME SN 7= 72 DfifiT T — X 12 & Do T2,
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HWEEMS 2 5UEHEDREREREELZAVEREERECRLTE

2% 5 NEIEORBEAGERETE CIX. AaX (10408 B) ol & @ &5
SNTWD, ZThvo kb, HifaXjlickiF% CPUE (U) (FkNTEIND,

oy
MJ:X”
1]
T CiRpESESY, X138 hE (W) 222 ihurd,
EEENL (A £20130NEX) ICB 5 &RERE (P) 1Z CPUE ARHE L TikATH
s,
I J
P:ZZ_;U,.J

i=l j

EFHHENICRB T 2 A hES HE (X)) LifERE (C), BIREfRK (P) OBMFRITHRA
DEIITEREIND,
p=Y upy xY
X' P
EXTIEAREXECTHY . BIRERE (P) 2HEEXE ) CTHRLEZLODBEIR
wEfES (D) Th D,

D=

<o

<
X!

JEDNY D& 2N TITBBEOBEEILIRENH D D@ HE TH Y . BEEEREWE Z
ST ET U THRE LIS E . g2 R TFl > 72 CPUE Z@mWHILR 5, £
Z T 10 o H OIS L, BIXATOBEEIT R EMUE L T, AFESEIED
WY ZMEL, BRE2HEE LICORERERR L EREERETH D,

2% ) EMHED X O ICHIRIAKED WD L2556, B OTRIK OBRINEN B IR EFEK
B ERRBIC B2 525, KOSHMITEROfE LGSR L L, BHIC X > TomE
FEDRS @GN T2 572D . A IRIAIRE OB T D 55 & 72 5 D A1 5 FE 3
WEBKIZHBENER T2 22 03B2 605, 2O L5 6. BIREEREIIEER SN
BXOFE L DD THRE R D, —J7, BIRERETIIEEMEVEXOT — 2 3N
DTEDHZIET N E 72D,
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HEEM9 1FEI CPUE DFEAE

1993~2021 FEIZHB1T 5 2 % 5 N E MK DR RE FITEED & | AR 10 /X fiF
BEO AR - fnpeER Ak E T — 2 L LCHWE, BERKET — X & LT,
ETOPOL1 global relief model (https://www.ngdc.noaa.gov/mgg/global/global.html) 7> % 7K{E % 8]
DHHLTHW:-, SEERALET—ZiZPaxyvF BELTWARBERIT 0) 25
TR D72 BEYE(LTE T 21T delta-GLM (Lo et al. 1992) % H\\ 7=, ZOET /LI,
HiL 72 DR 2 TT 57V (BifiRET V) LAFO CPUE (HARXIEE) %
FHFHET N (Fif CPUE ET/V) O 2 DEJIAIHNTT5HDOTHY, TNThOE
TIVORRZESARNIL AT & ER A AR E LTz, &7 /UICE W T b MRl
T (TVETIV) OFIAEEICIX, F. FHI, WX, KE, B ID OFEESR (7T
AT IV INVEEK) L, FLEBXOLZHEERZRE Lz, WXL, 2 £ 9 RERIzBT
LIS DOIEE, N H LA O CPUE A7 E&BIE L, Bk 130 FEOHPE T 2 DIz HEl L
o BETMICEBNT, AL KOFEEEAZLE X T AIC IZX DY DET VIEREZIT-
TR, UFOT7NLVETANRA METIVISEIENTZ, XA MET/UIEBWT, Glfand
ORI BIEREIX 5 TH Y . At CPUE OF%ZD ERME - 8RS BEN 2N 2 &R
MR INT=T2d, T OFET V& FWTHERE(L CPUE Z3HE Lz (fl2X 9-1),

AUHEFRET L A IAHEE~ Y+ ZEHE XA KRR IDHFE X
A CPUE E7 /L : In(CPUE)~ ) ;i +AFE+ZREiHfE X+ /K AR D+

B, BT IS, V(L CPUE O Pl X OV T V2l OFE N 2 Blligii B CE  (FRA-
SA2022-RC04-103) (2~ 7,

5| SRR
Lo, N. C. H,, L. D. Jacobson and J. L. Squire (1992) Indices of relative abundance from fish spotter
data based on Delta-lognormal models. Can. J. Fish. Aquat. Sci., 49, 2515-2526.

—iF#{LCPUE
——/ 24 JLCPUE
1.5 1| —&REEHK

FH# 1k L=CPUE

0 —r1 T ‘1. 1. 1.1 T T T T T T T 1 1T T T T T T T T T T T T

1994 1996 1998 2000 2002 2004 2006 2008 20102012 2014 2016 2018 2020
MR 9-1. #E%E(y, CPUE, / X 7 /L CPUE, &IREIEHOHER





