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#%3-1. AR, BERIOTEICB T A Y ToER ()

i AAMELX  AAMEEX  RTMEX AAREE eS| T
1984 16 282 20,131 20,429 21,603 74,937
1985 30 398 44,734 45,162 10,265 90,623
1986 29 296 31,526 31,851 20,678 94,218
1987 39 479 16,074 16,592 23,947 99,006
1988 5 248 22,567 22,820 26,737 124,310
1989 11 511 23,518 24,040 16,325 148,079
1990 43 626 18,959 19,628 16,905 208,569
1991 52 425 19,121 19,598 24,723 200,643
1992 12 169 9,392 9,573 8,230 146,756
1993 11 271 3,847 4,129 13,927 145,480
1994 27 138 2,579 2,744 8,667 202,811
1995 55 203 3,841 4,099 17,429 226,520
1996 7 100 2,098 2,205 6,419 283,784
1997 9 181 632 822 11,173 314,509
1998 16 257 1,195 1,468 22,809 458,688
1999 139 1,641 2,466 4,246 19,502 490,720
2000 951 3,200 4,397 8,548 25,641 425,996
2001 814 2,918 3,272 7,004 25,513 406,636
2002 852 2,576 2,902 6,330 25,956 430,659
2003 907 2,581 2,201 5,689 22,608 393,807
2004 1,282 3,366 2,138 6,786 26,622 380,634
2005 1,541 2,943 2,538 7,022 33,794 420,044
2006 2,122 5,192 3,039 10,353 36,484 393,266
2007 4,087 6,459 3,558 14,104 42,199 455,135
2008 3,093 5,888 3,138 12,119 40,809 434,179
2009 2,886 5,162 2,547 10,595 36,793 429,057

2010 2,456 4,978 2,590 10,024 35,778 476,208
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# 31 (fEE)

i AAGYEIEX BAYEEX  RTEX BEAGHE eS| HIE
2011 1,960 4,953 2,908 9,821 29,294 467,905
2012 1,328 4,710 3,148 9,186 33,377 459,274
2013 1,943 6,625 3,773 12,341 29,394 472,022
2014 1,993 7,401 3,952 13,346 29,521 428,475
2015 4,008 7,301 2,829 14,138 37,872 428,517
2016 4,295 8,093 2,342 14,719 35,886 432,888
2017 1,860 6,583 1,984 10,427 38,306 355,564
2018 2,395 6,965 2,058 11,418 32,089 356,711
2019 1,938 5,954 1,940 9,832 37,841 348,929
2020 2,647 5,936 1,743 10,326 32,949 355,079
2021 2,097 4,953 1,856 8,906 30,950 365,495
2022 1,238 3,051 1,490 5771 35,654 356,177
2023 1,299 4,028 1,278 6,605 45,692 367,965

2023 AE O SE BT E EE, wRE ORI DKPEREE) SENEEKERIC L D, TEOM
MEET 2003~2023 1L H EREMGHEE ., U LIATOFIX FAO R ZEAEPERH 2 5|
L7,

AAMEAL X« HARRA~A)IR BARMNEX - @R~ a R - X @ b~ R R
BIR, BEBIOPEOBERIINH YU ZEERHESNTRBY ., YU TS o AN
BENTWVDAEEMEDRH D08, ZDHRIIARHATH S,
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#3-2. AARMEEIB I ORSIVEICKIT 2 RPRE ML Y TifERE (F),

8%k L OV CPUE  (kg/id)

e e & p_— CPL{JE
/i S Stk (kg/#8)
1984 18,387 16,490
1985 42,764 16,793
1986 29,869 16,464
1987 15,059 17,517
1988 21,132 16,535
1989 21,438 17,156
1990 16,804 16,954
1991 17,384 16,577
1992 8,436 15,929
1993 3,099 16,127
1994 1,922 744 2,667 14,994 178
1995 2,811 99 2,909 13,580 214
1996 1,141 354 1,495 13,412 111
1997 203 1 203 11,858 17
1998 612 81 693 11,894 58
1999 1,299 54 1,353 11,005 123
2000 2,761 384 3,145 10,646 295
2001 1,633 193 1,826 10,436 175
2002 2,016 25 2,041 9,155 223
2003 652 165 817 8,752 93
2004 1,331 356 1,687 8,517 198
2005 699 414 1,113 8,052 138
2006 1,160 80 1,240 8,475 146
2007 1,877 192 2,069 8,368 247
2008 810 141 951 7,698 124
2009 623 14 637 6,871 93
2010 572 17 589 6,863 86

SRR O EET 1994 LI D A Gidk STV 5,
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#3-2. (Fix)
e T & - CPL{JE
/i S Stk (kg/8)
2011 980 14 993 7,161 139
2012 1,357 79 1,435 6,164 233
2013 2,111 10 2,122 6,223 341
2014 1,738 55 1,793 6,222 288
2015 358 40 399 5,953 67
2016 727 52 779 5,054 154
2017 260 29 289 5,148 56
2018 251 20 271 4,710 58
2019 356 72 427 4,802 89
2020 94 17 111 4,262 26
2021 273 18 292 4,294 68
2022 72 26 97 4,490 22
2023 114 27 142 4,020 35




FUTAAYE T HERRE - 21 -

FRA-SA2025-AC058

#3-3. HARWEHFHBIOIEEICB T 2 KPR E ML U 7ER (o), B
B LU CPUE (kg/i8)

e e & p_— CPL{JE
/i S Stk (kg/#8)

1995 77.2 0.0 38.6 1,619 24
1996 3.8 0.0 1.9 1,378 1
1997 92.1 0.0 46.0 1,094 42
1998 0.0 0.0 0.0 699 0
1999 0.0 7.6 7.6 731 10
2000 16.9 298.6 315.5 1,004 314
2001 50.0 105.0 155.0 902 172
2002 1.1 11.3 12.4 626 20
2003 0.0 10.9 10.9 660 17
2004 3.2 11.3 14.5 860 17
2005 14.8 54.6 69.4 691 100
2006 0.0 25.3 25.3 599 42
2007 1.2 29.3 30.5 717 43
2008 94.7 76.1 170.8 843 203
2009 3.6 14.8 18.4 781 24
2010 395.4 18.8 414.2 548 756
2011 20.0 3.1 23.1 386 60
2012 2.2 31.9 34.0 505 67
2013 1.6 30.8 324 649 50
2014 6.1 16.4 22.5 511 44
2015 0.9 61.8 62.7 472 133
2016 0.3 0.4 0.7 494 1
2017 0.7 24.7 254 468 54
2018 1.5 0.5 1.9 361 5
2019 35 22.7 26.3 374 70
2020 0.1 1.1 1.3 286

2021 0.7 0.7 1.4 254

2022 0.2 3.7 3.9 224 17
2023 2.3 6.0 8.3 247 33

HAMER I L ORI 29U 7 O &IT 1995 LG O AGidFk S T\ 5,
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FK4-1. RPAE B LOEEMEOSIEREL CPUE 258703 1 &72% K 9 ICHs L LT
ik L OB IR B IRE & 722 5 Th b OFAFREAE

F R £ 7E B PRI E
1994 0.572 - 0.517
1995 0.509 - 0.460
1996 0.124 - 0.112
1997 0.234 - 0.212
1998 0.593 - 0.537
1999 0.668 - 0.605
2000 1.513 0.253 0.619
2001 0.865 0.297 0.507
2002 0.560 0.261 0.382
2003 0.525 0.213 0.334
2004 0.862 0.324 0.529
2005 1.154 0.483 0.746
2006 0.746 0.939 0.837
2007 1.294 1.173 1.232
2008 1.147 1.329 1.235
2009 1.818 1.053 1.383
2010 1.383 1.255 1.317
2011 1.152 0.534 0.785
2012 1.288 1.005 1.138
2013 1.207 0.928 1.059
2014 1.735 1.002 1.318
2015 0.859 1.232 1.029
2016 1.743 1.960 1.848
2017 1.307 1.327 1.317
2018 1.169 0.888 1.019
2019 1.228 1.634 1.416
2020 0.814 1.927 1.252
2021 0.922 1.705 1.254
2022 0.965 1.227 1.088

2023 1.045 1.050 1.048
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HMREM 1 BFEFHEDRN

20234 £ T i FEFEE R O & JH B R

DR FT B
SR BRI DWW TIT

B - R - H AR K T E X 4 migﬂ;ﬁi; <

FEHE{L.CPUE = Z M

 HARHED KA E EAEEEHE{LCPUE

\ 4

2023 DEPRAKUE L [ET54E  (2019~20234F) D EHyyifa st & 4

\ 4

EE BRI S S REE LIRS 2R () ZHH

\ 4

2025 E I E &

ORI P JRAE PTG M BT 2 MR RIT 36 1T 2 BUL B (O 18 7 B I 35 D R n &
SEXTER SN D,
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HWEEM2 BREHRFENELHTE

ARARBEOBIREITM () 1%, LAFIOR T8 - 37 - AARMEICBT 2 KA E i
B LA AR T DK EBEMAOERE(L CPUE OFREEAHER L, b, 7T —
ZDPMFET D 2000 LA ITAERE( CPUE OfEEREZEHA L K1), KPR E EHEO
T A DIHBH D 1994~1999 1L, 2000 FLLED CPUEps D -l & 1O F-EIfED b %
W, CPUEpsZMIE LBl A2 A Lz (K2),

I, = \/CPUEPSIy X CPUEsetnet.y (2000 <y <2023) (1)

2023 2023
I, = CPUEps, X Z I / Z CPUEps, (1994 <y <1999)  (2)
k=2000 k=2000

(1) KHAE = fEEERE{LCPUE

PR - B - B CEZET H R E X DOCPUE (kg/fild) OFEHE(LEIT T,
R LT — 21, KPR E X #8200 1994~20234E0— H Z & OB E R L O
Thb, V7T ORBERITODEIE N ED - T-7=%, CPUELEAE(LICIZT V& Bl — i LRI
ET VAW, ZiuL, AlAMEEE TS 2 AIRESRET LV ERIROSGE DX CPUEL
THT DAHCPUEET T VD20 &Rl 2 IZFT T2 FIETH 5, 1B H OFffERTT LV
TlE, AifEREZINEESE LT, ZVETVOBHERIL. £ (Year), WK (Area), 7
# Q) L/NEMLLTFEMEEHAL10 mAKIEOKIEZ AW, ZnbIxeThT I D
VIR UL BRI T IHAARICHE D EAGE LT, 2B:BEH O FCPUEE 7 /L%, CPUED H
SRR B L U BRI TIERI AR ICAE O L RGE LTz, 7V ET VORI 50T 1 B
H & RIER7Z25, 10 mAKIED AR ITEF A & U CTHW =, FEIAE O EIUIMuMInDdredge
BI%ca VT, AIC RILOIEHEHLE) 2RI L LS 7= 0 IEIc L viTo 72, il
EEOGRIROFER, WET VL ELLLTO 7 VET VRERI N,

HifaffE=E7 /L : logit(P) = Year + Area + Qt + Temp10m + error

HCPUEE T /L : log(CPUE) = Year + Area + Qt + Temp10m + error

INEEELLET LV E L CRESNIZE MLy RO/ R P E &2 ZE¥E(LCPUE & L,
BAEDIEEN & 72 D D 1B b L7z (2 B42-1) o FEREII BRI SCE (FRA-SA2024-
SC12-102) 12/,

(2) B ARUEO KA E &g e CPUE

FEBF. )R I LOVE (LIRIG R T3 5 KIEUEE R O CPUE (kg/ B - #8) OFE
Wbz AT o0z, MR LT —2 1%, FET - AR - EIHRORBEERME LB LHiEdH2 Y
OV U TRERTHD, U TORBERIT 0 DEIENEWGEENH o772, CPUE FEH#E
EIZIER PR E 27 — & L [RERIC T V2 B~ fRALRIEE T v & T, 1 BiBEH O f
MERET N TIL, AIRMRELISELEE LT, 7T LVOMAEHIT, 4 (Year) | 1
W (Area) . A (Month) &/NEUREE L7, & L <X 2 22 U FH A L72 10m AKEDK
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B LITESZRWe, ZABiFaThHT A INERE L, BMETTHSMIZHED &
BE LTc, BEAFEFIZOWTIE, T—FICXKBORN, F L, FEAIZOVWTEREL
72, 2 ExfE B OA I CPUE 7 /L%, CPUE O H %A INE LS L L, iR XERA
20D ERGE LTz, ZAETAOMBMARIE 1 BMEH LRkE Lo, SAR OB
MuMIn @ dredge B%a AT, BIC (XA RIFHMEHNE) 2 @IUEHEL LY 72 VA
L0175 7, RMEEOEIROKER, U TFOETANBRI T,
ARHERET L
logit(P) = Year + Area + Month + Temp10m + error
s CPUE £F /L :
log(CPUE) = Year + Area + Month + Year:Month + Temp10m + Sal10m + error
INEEREET L E U CEE S R L RO/ DR A FE (L CPUE & L,
WEA 1 LD Ko L7 (RRIX 2-2) . FEMIIERERDIFISCE (FRA-SA2024-
SC12-103) (Z/”7

2.5

2.01

Scaled CPUE

-
o

0.51

0.01

1995 2000 2005 2010 2015 2020
Year

MR 2-1. KB E XML W iRES =Y T 5 OEHE TR L= 95%(E X [ET
ZHEHE(Y, CPUE (%) B XU/ 2F /L CPUE (BE#R)
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2.51

2.01

Scaled CPUE

-
o

0.51

0.01

2000 2005 2010 2015

2020
Year

R 2-2. EEMEIC LV IFEI YT T OFEE CHEAL L= 95%E 88 X M X 1= %
{t. CPUE (%) BX U/ 27 /L CPUE (f#)
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HEEM3 2025 ENETHES

(1) TS PR RIZE

M BRILVEMN 2 |2 B 2 AP B 3% ) (5 F0 4 45 10 ABE) 205 155 16 RIERAEH T
ERRE S (B 5487 A B (oxf L Cid, REIRIC 2 A& IR oo s & B A1) 45 A 4
DTEPRRBRENTWD, 2 REWROMEMEEHIFANL, KUt L 22 5 KIS 5 EIF &R
EMEOR/NBERICIES & | ITEO TR R D BEOHRBERZHE T D720 ORE %2R
DOHERATH D (FHRER 4), EIREEEM BEEHEERN (HEKE) & LH55%
A, BUEOREEZ FHREE LD LIS T 503, BESHEERN (BEK%E) 2T
[ 5% 1E, BEOWREEL FHREE LY bHIKT 5, RS HILERE (RAKHE) X
DL TFEDHAE, L RE AEELHINL CEROBIEZIRT, BESNEAEIHD
EAZ A PR UERE (B AEKYE) (TETRUKYE 80%, R FRILVEM (SRAKYE) 1TETRKYE 56%
THD, BEEEEAEN (HEAKYE) ZRIORAEHILEE RAKE R, EHE
M CENEN 126 BELN0.97 THo7-, Bk (2023 ) OEPREIFEEIX 1.05 ThH
D ZOEPHEKMELHEEHEIEWE (KN £4 TRV, RAE MR (BRAKUE)
Fx bAloTo, ZOBPFUKEEITKIIGT 5 &2 S 26565 (o) 1%, HEE ISR
IZHS X092 RS (M2 3-1, 322, fig#3-1).

(2) REfE R

HEEHHARIC CRESZ BB IR (o) 12092 THD, o, REEOER
FHAS FIC LD L EUT 5 AR (2019~2023 42) O Vg E (C) 1X8,288 i Th D,
L7 o T, 2 REROFHBANCESE axC LV RBEND YT T HAN - Hy TR
BED 2025 ORI 7,621 b L o7 (RN 3-3, M 3-2),
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IRFEIREAEME (FRFTKE) £ ==  BREERMEE (BFKE) £

95%
80%
Eﬂ — —
3*':; 60%
@ 40%
i
20%
(R O
0.0
||Illlll[ll|||llllllllllllllllllllllll
2000 2010 2020
P
X 3-1. EREEEMEOHER & BEEHILER (BEKYE) 2, [RAVEHEEEMHR (B
FoKHE) 2=
JRERL, BREHEEE (BB CBEBERSMAZER L & & 0&FEAEELZ R,

RRRBGRR & 30— BRI Z LT BERKYER L IRFUKER 27§,
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R 3-2.  JRsEE BELHIZR
BEARIATE O BT 5 BEOREREOHEE (o) ThYo, AEREEZ T
DERICHEAE L I D EEORE RO 5 FEHEICR U TS EZ I S ¥ 2R 8a =7,
TR & B — RBHRRIC L 0 R EIUR S 2 BIEEEPEHEE (HAAKHE) KRB X OWR
SUEBELVEME (BRFUKHE) RIS 2 BUROEFRAKEDALERRN D | FFEO R
DOBEHITHND RE o DIRE D, R 2023 FEOEFEAEN L EDHND o 2T,
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o SETIGHER @ BEESR
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MR 3-3. (R OHER LT 5 P o R L ORERE R
BERITBEORMEREZ, B L BRBITEL 5 FOFHREREZ RS, BUROEIR
EIEED S ABC Z2HHT 2 & L7cla, FRADEIT 5 FOFRifE R L ifE
BICR L DBENOFFEIND 2025 FICTHISN D FEkEERE (ABC RAEHE) &
Do
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ffife 3 3-1. EHILEZRES X OEIROE

IR | REELHE | ERE

B
AME | SEBRE () | FEREAE v

G RO R R YA B IE

R B AL Y
E(; ;fiﬂ: 80.0% 1.00 126 | MAAICH TIEOEAIT 80%
T KU i
GBI OR R Y2 R IE
W | OO
(IR k) % 56.0% 0.89 097 | HIAARICY TITHT25ET 56%
JKHEITAR 2 D fiE
IELIT 5 AR oD 1 BT HNT D AR
HAROME 1%, BEEAKUER LR K UESR (5
63.2 % 0.92 1.05
(2023 42) ’ BB DKM Lo THIE

Sy AW
*[45F0 4 (2022) FEFEY T F HARME - XFBBEGREE O & BRILHE(ESE (2B 3 D WFSepk B 53 )
THZE L7-fHE,

MR 3-2. TAEORNE R L OV E S &

G8 s B (b))

R OFELL 2019 9,832
2020 10,326

2021 8,906

2022 5,771

2023 6,605

) 8,288

RLTE I 2025 7,621
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HREM 4 2ROBEEERAICONT

2 REPROFHHANCI T 2 EE AR (HCR) 1%, BIRAZ BAEKHE (Br) DI
RIS X oIC, BiLFE (tF) OBREREMEOKE (D) 2 HEAKEL LRIZ 561X
MRS, TR LA ITREELHR ST 5, KAHICHRESh s (37
bt ABC) 1T, HITOEIREFREMEOKEICIGT D55 (AEEEZ B S8 o
AREEEBANC L VREL, ZhaBiRkoifEs GDFEOREREEHME) IZELDZ L
TkHD (FR 1), BARARE By & FEl-7ZHEI1CIT. G EHEEME A2 BEAREIZ LY
RAEDTDHEIICax RESBIE T D, k¥ (Be) & FRISZGEIIE, AEE
0 ET 5, REBILZ OREERBNICHEINIh D IfEE2KE2TET 2R TH YA
WX p=1 &5,

ABC=aq, 'at = exp[k; (D;-Bp)] - B+ Zjz (D

ZIZT, kdE, AT o@Y & s,

51 « o o Dt > BL
k=4 01+ d5exp [d3log(AAr? +1)] 22t +++ By<D <B )
t~ OB
00 e e Dt < BB

BB OWEHRE T, HEBEAES. &, HICLD, 2 I TRIFEEND R WEGE (Be<D:
< B (SIRJE R A B9 5 s BE L2 B3 D4R KL 83 13 T3 OB IR EFIRIE I OFLE) (AAV)
MRE WG EITIREREZMA DR TH S,

— 1 t 2|Iu ']u-ll
AAV = 5 2= L+ 1y

3)

ELIT t AR O G IR BFEREAE T OKYE DX ER B EIC BB ER Mz B+ 52 L0k
0~1 D E LTEHEENS (FX4),

[t X -
D,=f_w(p[ﬁ]dx “)

22T o IEREIEH . E()TE R ERRAEE O FME, SD (1)1 X & IR E IR E OIE R 2=
Th b,

[5F0 6 (2024) 4EFEREZFHAIR L OV ABC HEDZ O DHEARE (FRA-SA2024-
ABCWG02-01) | (KPERFZE « B HERE 2024) TlE 2 REIROIADOMEE A& L <,
Bt 13 80%., BLIXZ D 7 D 56%. Bgld 0% & L. dHHEMRE (51, 820 83) ([ZI1XZN L4 0.5,
04, 04 ZHWDH EEINTWVWD, TNHD/RT A —F & WS AN, SEfkE
EOREITRNICHW BTV ABC BEMHAI 2-1)  OKPEIT, KEERFSE - 51 2024) T
OFEEFHA L0 b EIRREODENE L 0 ORE LIREENGEOND T &0 Fkx
REPIREEA ZR LI — &2 I 2L —3 3y (MSE) THERINLTWS, KEJROIM
U ATH, ERROREAOREEBERAIZ AW Z &N REESE» bIRE SN T
W5,
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5| FAX Ak

IKPEFT, /KPERFFE - ZLEHERE (2024) 40 6 (2024) 4EFE ABC HIED 7= D HAMHI. FRA-
SA2024-ABCWG02-02, 7K FEBF %% - 05 # M, #ii%, 1lpp. https://abchan.fra.go.jp/
references_list/FRA-SA2024-ABCWG02-02.pdf

IKPERTSE - ZUEHEME (2024) 5 F0 6 (2024) AR LIS FLEIHIIS L OV ABC HED T DFER
fi#t. FRA-SA2024-ABCWG02-01, /KEENFSE - ZUEHERE, Bk, 23pp. https:// abchan.fra.
go.jp/references_list/FRA-SA2024-ABCWG02-01.pdf



