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SR © HARRERLI 7 —KERAWITERT, BKHROKERBLY > 2 — (IR
PEMFIERT. #R ROKPEMBFENTIEAT,. & IR RMOKPERS & BT & v & —KPENFSE
AT, A)NROKEREE v & —

= #

RRREOEPIRAEIZOWT, BIREFFEE (hEERPEMEOEREL CPUE) #F 2 —=
IRV A — MEFTIZ XVl L7z, 2000 4ELLRE O &R IR TH - 7= 2001 4
DA LT 2005 EICKE LR T-DH, 2020 £ TRIZWTHER L7, UL, 2021
ELLREIRA TR & 72 0 | 2023 4713 2003 FELARE D FARAE (7,776 h) L7poT-, BifagEd
2000 AE2 DM L, 2005 4T el & 72 o TLARE, 2020 4FF CRUXWTHERE L7 b O D,
2021 4E LI\ CHE U, 2023 4E1% 4,242 b ThH o T,

SRS T Bk s 7 EREEGFHHCBET 2 MEtE) B O 6 45 A ICBifé
Sz DKEBGREF#HS ) 2R T ARBOEHEEES LOMWE STV T RED b,
AR B FLEVEME & 7 B i KEFE AR PE & (MSY) % 52813 % Blfa & (SBmsy) 1% 5,200
Ko THY ., AREED 2023 FEFOFARIL, SBmsy & Flal>7-, 7272 L. AREECHT D
2023 IR OJIEE 1L SBmsy A HERFT 2 KMED ML (Fmsy) % FlRI->7-, BB
KB 5 4R (2019~2023 4Eifad) oHEB NS MEid | LHlrEn s, S5 4
F3< 2025 4Rl (7 H~%4E6 ) O ABCIE 26 T hrEBESNT-, B, HEm
ANETAAE D, 2018 AR LI O B A3 56D TIRVVKEICH D LR STV 508, B4
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KT RE B (MSY) | BB KEELEH, I5L T ABC

MSY % FBL T 25K HED Bl & (SBmsy) 52 Thv

2023 FOBLAEDIKYE MSY #3819 5K %L FES
2023 FEOfSEE DK YE SBmsy Z#EfF 32K HEE TES
2023 FEO B E D) ) B

I R Fpfge £ PE 7 (MSY) 2.9 Fhv

2025 £Eifad D ABC 2.6 Thv

TAN:

*ABC OBEEIZIX, 50 5 4 7 FICBIES N - TEIRE FL T #H B 25 ) THHD 5
NUKEBURE#RS | 2R CEOLNI S T UA AN Ui S PR A A 2,

ARBEDNE VA TIL, SRR E B=0.95 BHWBILD,

ARBEDO I E B TBEFEF (1~12 A) OEMKERFHIIESE FER RIS T A E
BELBEFEIINED, — . TAC EEITEMIA (7 A~F4E 6 H) IS, ABC DL, 2019~
2023 D H BINEEfE A W, 7 H ~F14E 6 A OEICHEEL-ETH 5,

ARBEOB R EITAHZOETHD,

SBTBUIMABF A DI, 2018 AR LR O B 23 D TRV VK EIZBH D L /RIREN TS
IR = AT 4y 7 R AR FEBIARICEE SRR T TI, B B4R MO DAL A3

B CE TRV AT REMEAS B,

LT 5 AELFPR 2 EFOR IR, BlAR, AR, F/Fmsy, BLORERG

. B Bl TR F/Fmsy TR S

(Fho) (Fr>) (Fr>) (%)
2019 12.1 8.6 2.6 0.42 22
2020 12.5 7.9 2.9 0.40 25
2021 113 7.8 2.7 0.49 24
2022 9.2 5.7 3.2 0.89 35
2023 7.8 42 2.4 0.71 30
2024 7.9 5.0 1.8 0.71 23
2025 9.0 53 2.6 0.95 29

» 2024, 2025 FOMEITFFR T RICE S EHETH S,

< 2024 4ED FITIX 2023 4E D F 2 {RE LT~
B EITEIZOETH D,
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1. 7—2+v b+
AMERFZERA U727 —% %y MEL T EEY,

TF—Ftvh AR, BRI A S

iR IE 2K Tf 3 - P IB S PER R AR (MK PER)

K (FHR~A)(6) 1)

IREAL AR AL (F AR IR AR | RS2 I E R A OKBE, 4%
W BKH IR I IR TR I, A1)

ZR R MAEOEHEIAEEYE(L CPUE (F AR, B IR, (LR He IR
) 1) *

HARFETCAR 3 (M) | FEH 720 M=0.28 Z i E (FH ' 1960)

TESS ) B TR R AR A

I E R OE M SR R & OKPET)

R ORARDL | BN B E (FARR 4~9 A BKHEE:9~12 A, LR 6~7
ALHER:4~5 )

A AL 58 A B IR A ORAF: 7~8 H)

A AMERD A 7 =& K E PR A OKAF:4~6 H)

HIaR— MEFTICB T2 F 2 —=7HETH 5,

~ X TR EFED IR R IA S B Hav, BAEEL IR . AR, KF
FERALH LIRS KO AR —Y 7 ¥EIZ AR 5 (Bakkalaetal. 1984) . ASRERIE H AL O
REERE (KR 200~400 m Rif%) (24T 50 (K 2-1), LZRITITEIFO 72 ORI B
T 5 (=) 1989, JKFEIT 1989), ¥4 7 DEARMILFE W\ E S45H A (Bakkalaetal. 1984) |
KA C BT 2 A B AFET 2 CEEIED 2001), 7235, HAMERE TSI OMT 5~
ZZ0%, A)NRLAL &\ mic &2 5 &% 2 50 (Sudaetal. 2017, Sakumaetal. 2019) .
B A S B AL & TR D, @HFRLIEIZI T 2 AR L ORI L Tl
GRS IZRLE LT,

AAREL DO~ ZFIZONT, 7 LU A Rig BRI % A 7= E SR R T & 5
fL7zE 2 A 1) BARIRFOIRFHFN OB SRR Vv—7 2) BEREEZ LS L
TAINALES 2> & AEHEE AP 0 TR SRS S vz BBl 7 v —27 3) B ARUEFE
BELOHE - FEN SR SN AR V—T 0, G 38BN T 52 LIRS
iz CERIE 2024), 26 OEMICITEEIOREIN RSN TEBY . REMOBH
ANEEIND,

(2) 4Ffn - R
<A FIIMENELS , 2% T30cem, 3% CT43cem, 7% C70 cm BICET S (¥ 2-2),
ERENCIIAEOHEMNE L L. 1~2 5. 2~3 mOBICENFN 758 LU 2.7 212
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BET 5, B AFHMEICE T 5~ 27 OFERIL, SMEPLZEDFEOFERETE 0 & L,
VIR IZHE » TR T 5 & D &4 5, HFam LI EM OEME T RN D 9 e S b (%
- BRI 2015),

(3) AE - FEDH

HARWEO~ X 71, BECHRER 40 cm LLE, MECHRE 50 cm L EICRWCRREVL (R HEIE
7> 1995) . BAVERSIL 3~4 k& B bid, eI, ARl Tl 3 kds LUV 4 5k Ll E DR
FEZZNZEI 50, 100% ERELTWD (X 2-3), EINEIX 1~3 AT, EINGITRTH
oAt 5, EINGORE L, INORERR D, JRIE, IRE, WEKE LI OHK S
Z D (BLHEEIED 1992)  BAEOFEINL 1 EOBINZ L > T T35 (BEH:-5HFH 1990),

(4) Bl BEIfR
Apkfh, Akl bICRIE, B, FEdE (=v) ZERtE 925 OKPET 1989, 4EH
1994, HHEIED 1995), AFEDOF-2HEEIIARHATH S,

3. BEDKR

(1) MEDOHZE

ABBEOWZEITIT, HEEOEM (UUT K] & o), DMUEDERE (BLF [/NE)
EV o), HIlE, TEME, TSIV EREEND, MEBIONEEZGTEOEHE
O A~FHE 6 H TH 5, B LOEERIEFEITONDN, WTNL L EINZ
TG Lzl Tho, FRINIT 1~3 AT D, AREEETRD L, 1~3 A
BRREOK 50%% Hd 5, ks, fEHRLIEO B AW CITIE O EMIC X 2D 90%LL
LEEDD (HEERS),

(2) REEOHER

T, 1980 AU HEE & C 1,700~4,200 ~ > DT, 1989 423 Fixd (5,200 H )
L 7p o 72 1992~2004 £E1E 1,000~2,100 k> DT, WG FEARICEE L Tz (M
3-1, % 3-1), 2005 ALARE 134 3,000 kU Rif: CTHERS L Cas 0 | BEMOKEEREF K OVRHE
FHT IS S RN R O 2023 A5 FHEIX 2,356 o Th o7,

WIS/ D7 o 72 1990~2005 FUEH AR & AH RN 2R DK 50% % i L7273,
2006 FLAREITHTIR IR T OV INROGFHEN 2R D S0%REZ LT, 7o, 2021 4L
B, REENILES CoOMENZIE L, FARRE L ORKH RN 2RO S0%RE %2 Hiz, £z,
TSERED] ClE, 1980 FARLARE, FHE & /NEZ GO T O E Ml RO 50%FE % |
I & BB A0%FEE L, ZNEREL Qe (K3-2, #£3-2), 2021 FFIZEBEMO
TR L 72D, JEFRIRECEHE, flLE, EEEOFIENZNZ1 40, 30,
20%FEE L 725> TN D,

(3) L 5
D 1972 LI O A fHEaENL. 1972~1982 FEIZT THIM L= B, 1986 42—
BN RELS D L7=b DD, 1989 H(ZidxEmd 3.9 T 7e-7- (X 3-3, # 3-3), L»n
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LED%, 1993 0D 1.4 T E TR L=, 1994 FLIRE TR 1 T ~2 m%@%ul
TR LB 20 IR L7225, 2013 4ED 1.9 Fifd4 ©— 7 IZH NS L, 2023 F1%
BIEL 70509 Ff@TH-T-,

4. BEROIKEE

(1) EWEEAM 0 F7 15

Fa2—=27 VPA (27— MENT) 12X D, 2000~2023 FEOFEEBIEIREEE L OER
BEAHEE Lz (WREE 1 2), FHRICITECERBUNRER T (K 3-2), IREHOKREM
B (EONVE R L O . i — IR EBIfRE X AR —(RERMR (K2-2) 2V, A
SRIETCAR % (M) 1A - Ao (HF 1960) 123X Ham (9 706 028 & L7,

(2) BIREIEEMEOHERE

Y CRR L CHIAL L7 OFE (L CPUE 1%, 2003 4E (0.69) 7>5 2009 4= (1.34)
2T TN L 72 % BB A RO 72 8 © b RIS IBAMEIC & 5, 2023 413 2022 47 (1.02)
MHREFD L, 0.82 L72o7= (K4-1, #£3-3, WHEEES),

(3) B L gL DOHER

FERABIAE R A A X 4-2 33 KO R 32 2-1 1259, 2000 4ELLKE. 4RI X -~ T 3 s
BEINDIBENHDL OO, BEYOTRIT 4 L EOKATH Y . ITHEIT 4~6 KD
RN 2RO TEREL HD 5, 3 mAOIEEREITIEERD 1% KN D 27%FE T, FIT
Ko TRESE(LL, 2023 Fix, IEFFRIEAKAEL 722 04% Th o7z, 2023 FF1E 6 A D
LEERE L, BIRD 46% TH -7z, THUL, G EE Th > 72 2017 F/EE 2 .02
BNz LicX Db, —J7, 2023 13 2018~2020 EAEHEICAR S 35 3~5 A D RME
MNoT-,

2000 FLARFE O EREITKIKTH > 72 2001 4 (6,288 F ) 225 2005 4 (13,012 k)
WZNT TN L 72, A 4 0 K U 72 S HARC NI L7223, 2017 4R (11,341 R )
IR RO AN U 7=, SRR 2020 4E (12,523 b V) & E— 7 [ZH O L., 2023 4513 2003
FELBEORIEME (7,776 b)) ThHotz (M43, F4-1, ek 2-3), BlABELEHEEL
[AAE. 2000~2005 £E(Z 2T THEIN L7=t4. 2016 4% CTiRx 2 Lz, 2016 4 (6,316 b
) B 2019 4F (8,639 hy) ETEEICHIIN L7 b DD, 2021 FELIEITIEA L, 2023
FOBMEIT4242 b Thoto (K43, F4-1, iR 2-5), ribkT25L912, BED
RV 2018 AEAkHE (2023 0D 5 kM) ARSI IFEMA L, BIRGHREERITMADEL
WD BIROBO BRI NIZEEZ DD,

HEEIA1T 2003 4FICHAR E 72 o 7212, 2007 4 (31%) B L TN2011 4 (33%) 1Z/F T
B U7 (X 4-3, F 4-1), 2022 F(21F 2000 LA THRE D 35%E 720 . 2023 £ 30%
LElEfEmWMETH -T2,

FlpR D FEA X 4-4 38 L OMRR 2-4 1Z-T, FEOEEIFE T LICRRY | 3D
F fE 1 2000 A= LAREAGR D TG < | 2021 #2FE TOEHIEIL 0.04 TH o7, £72, 4D F
%2016 -2 E— 712, K THHRAIZH > 7o h3, 2021 & 2022 FF1TiF RA- Lo, (gD FK
L7 5kl 6 D FEIX 2005 LS, (ZIFEUXOCTHER L7z, 7Bl B F i
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2007 FTEVEZ R L7ctk, EFIETEEICSH 5,

(4) MMAZOHE

MAE G EAOEFREE) 1T, 2003 4 (263 HRE) LI, 200 HRRI# THER L. 2009
FEITIX 253 R, 2017 4R121X 305 7, 2020 4521k 245 TR Ll o7 (X 4-5, ffid 3 2-
2) ZAULEEE D 2006 kAR, 2014 FRkEERS J O 2017 EARFEDS EALE AL 3 ekl TR
MALT=Z Eicksd (WEEk4), —F. 2019 4E (124 5. 2016 4E#kAE) . 2021 45 (98
TR, 2018 Efk#E) OMAEITD72< ., 2022 4 (16 J7 &, 2019 FE4kEE) OHIAEIX 2000
FELBR LDt AN s,

2018 FARBELLBE D MA E O FIZHBMAERELS LRI TWD (FiEEE4), A
gD~ X7 Tlid, FAEREOKIERSE L MABOREIRIBINTEY, 2 AFHans
3 H FAIZONT TOKEE 100 m J8OKIE &SRB 2 MR EZ ST LTi-E 2 A, #
BB bl (HEER 7). ZOfRIT. (FHROFMEREE O m AR, IIAREKAEDK
TaEB &R T AMREEEZRIE L TV D,

AR &Y ARRED 3 5 FEITMm O T, %IBEIZ X D VPA OFFE L, B4
DOIMAEDRFEFMERE O, G- T, ARRETIINERT LV FATFEDOIA &% FAPERRIC
HEOSFHMEE LTE 7, 2023 FOMAREIIARHETHEHAT 2Ry r— A7 4 v 78
FAEPERIGR & 3 4ERT (2020 4F) OFAEICE S PHIETH 5 204 TR E LA, HHm
ANEFEORER WEER4) ZHEZ D&, D72 &b 2023 FfkHEE (2026 FFIMA) £ T
EAREDMAD L B D D, > T, FHAEBMRICE S MMAREZBE Lo R EH
OFFRT RN, IEFEOERNIMAEDN KBS 2 WAEEERE W EICHET 20 ER S
%

(5) MAEH= R (YPR), MMAEYS-V HfE (SPR) ¥ L OBUROIETE
BRI 2 B L QR 2 LT 5720, IMAREY 7= 0 Bif & (SPR) & HLYEC,
EE N - 72456 L O E 1T 572 (K 4-6, 3% 4-1), %SPR AL KVE & K&
72l & 72D, %SPR VX 2002 4F35 KON 2003 4RI m (39%) Lo 7-t&IIKR T L, 2011 4
IR (24%) E7eo7-, D%, %SPR 1L 30%R1# TZE L TV n, 2022 HFIZHO
RKESIETFTLT24% E 22072, 2023 H1E27% ThH o T2,

Fmsy (253 % YPR & %SPR DR %2 X 4-7 127~"T, Fmsy 13%SPR IZHE T2 & 21%IC
Y95, o, ARom by, BUROMEETE (F2023) 13%SPR ICHRE T2 & 27% L 72 5,
BLIR OV L Fmsy X° Fmax KV HIKVETH 5,

(6) TAFERIR

Bifad (ER) AR (B oBfF (FAERR) 2K 4-8 12777, 22 CHAR
1% 2000~2019 AEORIZ O TH D . MMAEIL 3 HF#% (2003~2022 4F) O 1 ARFRIZE
T2 3MOERBEHTH D, EFEEESICET 2 ERESE 2B\ T, AR
OFAEEBRRIZIIR y r—« 27 4 v 7 RFAERBRRSEA S TS (EARIE)
2021) , T2 C, MAEMBRONRT A —ZHEIFERT 57— 21, 5F012 (2020) FJE
OBV IS < Bl i - MARE U, b AEICEfk/ h 2R EEZH TS (A
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MHE2» 2021) . MMAEDFEZEO HCAHENIZBE L Ty, BAERBRROZE T A —%
AR 3-1 [T, BRI OEY . BEIXFEOMARIIR v r— - A7 4 v 7 R
BAfR & 3 AR (2020 4F) OBAEICESS FHIETH S 204 HJE L LIz HERW
7=

(7) BUEDBREE FIZEWWT MSY %817 5 /K L OVE BLALVE( 25

ik oo MERIEEME BT DM EMRE ) Tl BifE (2000 FELARE) DERELNICEH
T B B KB A ER MSY 78 2,900 k2. O MSY & FEH T AEIfAE (SBmsy) 2% 5,200
o HEE SN (iR E 3-2), S ET BICBESN T TEFE I 2 Mt
2] THOMED AL, SFf6 45 A0 [KEBSRE#HRS] 2T, SBmsy (5.2 Fh>)
BIRE A S St OMEEL U FICBEEHILEE L L TED bRz, £72. MSY @ 60%
DREENEONLIBHEE 2.5 T b)) PRFAEHLEME, MSY O 10%DE &1 G5
NHBME (04T h2) BERUKAEL B O DIV, EHENREEICIS T 5 EE 8 M0 & & F R
R B OBREK 4-9 1T, Bl BEZBEEMI LTI, 7 mAal LoEs
MEIML, 5ALLTOEENME T 2HmIch -7,

(8) HEIRDAKHE - Ehymds K OVaSEE DK YE

MSY % 3EL 5 BlH & & SBmsy Z MR 2 LA LI L= 7' e v k%X 4-10
WO, ARBECEBIT 5 2023 FEOBIMAEITI MSY 2B+ 5 HfaE (SBmsy) % Flal-> T
BV, SBmsy D 0.81 fFIZFIY T2 (WEF 3-3), £7-. 2023 FEiRMIOAMETE (X, SBmsy
iR i E (Fmsy) % Flal> Tk 0, MSY ZFEBT HEILED 0.71 (5 ThH -T2,
T MATE Yy MR LERELEOR (F/Fmsy) &%, KHFED F OFERFED F T Fmsy
DfEE% 525 F #%SPR#AE L TROEL, BFEOFHEELEDLTHD, BARERDOH)
ML, BT S AR (2019~2023 4F) OHEE D [ LRSI D, RREEOHARIT
2003 -LAKE SBmsy % E[A]5 TW =23, 2023 4RIZ O SBmsy % FElo 72, £, AREED
TSI, 2000 ELARE, Fmsy % FlEl> Tz,

5. k%A

(1) FERTH O E

BIRAEN CTHEE L 72 2023 FOEPEN D, 2 — MESTOFitEkE T 2024~2034
FETORTRFRZIT o7 (MEEE 2), FERTRICHIT HIARITIX, 3FEFTOH
R ARG PHISNAMEE AW, IMABEOARHEINE L LT, sHREMS I
PEDRREZIE L., 1 HEO#ED I LFHEEIT- 72,

2024 F-OJEBER T, RIS D EPE & BUROMREE (F2023) (ZHEDSERE L7z, 2025
L OREIEIZIE, TEREEFEHICBET 2] TRV ED i DKEBORE#HS
ERCTED DILZE ST U AN U7 BRI A2 Wiz, RTINS T 280
MR, ZORBEHHIEZ S L0, FEOTHERE L IMEOBAREICHE> TIESN
DIREIEICHESEEI Lz, ok, RREEOBMEITAMZOBABHRETH D,
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(2) s B A

FIRE PR TEH TED SN TASRBEOIRIE S T U A Al 7o g BB 2 X 5-1 12
R, EEEHEHANL, AR AL RICB AR AR - BRI D720, BlAENR
SE ML A TR > 7258 I3 AR £ TEMBICHEEEZHIE T 2 8ITH 5, #H
FENRAE S EMEL L2 H 2 5581213 Fmsy ([CHRBRE B 2R U2iREE L 2,

(3) 2025 FFOTFHIfE L ABC DHEE

ABHED [EPEBTEHIET MG T b DKEBREF#HS) 2R CF
HHNTIES S ) AT, BlAED 2033 FIC BEEHILHEMEZ 50%LL O T LA
HZ E&AERE L, B=0.95 & T HiEE BN HW O 5, 2024 FFAMIC RIS 58
AR S50 T ThY (K S5-2), RVEHEMEHELZ LRIS, ftoT, TV A4
IZHSE | B=0.95 ZHWTHEEZND 2025 FiEHIOFEE FHREETHD 2.6 T %
ABC & LCH#ERT 5 (flid3 3-4),

(4) 2026 FFLLFED T

2026 FLUE H & O TR TR ORERZ K 5-2 B LUK 5-1, 52, 53 12T, RREET
XA OBl B2 S A TSR 5720, FEBMS 1 F1%I1C1T 2024 Fifa
%, EHA 10 FRITIZ 2033 FEOFAENKIR LD, ST AL DEHBLE 10
FZIZHT=5 2033 FOVEFAEILS4 T o 90% PHRIKHIX 47 F~62F L) &7
Bl v, PRI B B VEE 4 L8] 2 fER1T 64%. FRIVEFEVEME 2 L8] 5 fEsRiX
100% Cdh > 7= (i 3-5),

SEFRE LT, B2 a2 LA, BLOBUROEMET (F2023) %k L71=%5
é@ﬁ%%ﬂF%LOWT%ﬁE§35uﬂﬁA2%3$@ﬁ@£@$@ﬁixﬁ%09k
L7 i3 % 5.6 F b (0% THIKEIEX 49 F~65F ), p& 08 & LIEHAITT
%161 Fhy (90% TPRIXMEILS4 F~70 F ), BE 0.7 & LELEEITEY 68 F o
(90% THIXMIX 5.9 F~7.7 T hy) ThO, HEEFHLEMHEZ LR DHERIIZENLEN
81%. 97%HF LN 100% T 5, —J7. BURDOIMEE 2 Mkt L 72356 OBl A EO TR I
%167 F by (90% THIXMIL S8 F~7.6 T hy) THOH, HEEHIEMEREEZ LA 5 R
1% 100%TH 5,

E, RRECHE T HMARITESE, BOERICHL EB526ND (K 4-5, Mgk 2-
2), M T, FHHEMAETED O IX, 2018 FAERHELARE DM A E D TRUVWKHEICH 5 &
BENTWD, —F, RREEOFESE TR CIIHAEERRICESSMARZKNE L TE
D, TAEOIRVIIAER KBE S R W ATREME AR W EICEEBET DL ERH D,

6. ERFFMOFEL S

aR— MEHTIZ LV & 572 2000 LI OE IR I, R&IKTH 72 2001 FEn a8 L
T 2005 il & oo T=Db, BEEED K LN D 2020 FF TRHIFWTHRE LZ, L
2L, 2021 FELIBRIFEMER & 72 0 . 2023 451X 2003 DAREORAKAE (7,776 RY) ELiro
7o B 2000 FE 548 L, 2005 FICkm & 72> TLLKE, 2020 45 THEIZWV CHER
L7=bDo, 2021 FLIREE I2H: U, 2023 413 4,242 F > Tho 1=,
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ARBECXTT 5 2023 FEOEIEE 1L SBmsy & HEFF T 2 18JEFE (Fmsy) % FlEI> TV e b
DD, 2023 FOFMEIT, MSY ZHBLT HKHEL TRl>7-, ST U AI2E-S< 2025
iR (7T A~F44 6 H) © ABCIX2.6 T h EHEESNZN, FAEERBRICES A
BEE LI AMEEO R PR R TR, ITFEORVINA &S R TE TV R ATENE
DEWZ EICHETORERND D,

7. TDih

ARBEDIWEIIFEINE AL G L L, RO IMD Th 0, 5% b EIRE FF
BRI LTS 72, iz ExtB e T2 BURoEL MG L. 4 F TRER Rk

DO ELREREICE EDDH L REETH D,

T, PEIPBIADNRIED FIR L e ZAREETIL, EEIMART 2 MELT) OFEREEICS
WTEE AR ICERET S Z & T H%%@@ﬁfﬁmiét%ﬁéné —J. RHA
DA BEHIE WD CRRAE AN X 2 A BFREE A3 N S AL, 2018 4= DARE O 450 RE B 1 3D
TERWZ &#rwéhfw5%@®0%ﬂﬁﬂm IO E &R IZITE > TWHR 0,
Mz T, —fic# OEPFEBIRE <, RRFHOWRMEE SR EICKE BB A0 K
Lf%k(E}UoKﬁﬁ@gﬁﬁﬁ_%Lfﬁﬁﬁﬁk@%@#h%éhfﬁb(ﬁﬁ
BELT), BUROE=2 Y 725 % bk T D L &b, KIBSAEMARE & o TR
BEEE U2 T 25 2 & T, MAREDEEMER L OEIRLEE N OMIFIZ S22
MOERPFLND EHFFFIND,

AREEDOEREEELIE 2012, 2014, 2017 F#EHE TR < . RAFZ2RIIANIC KL VEFEE TEW
BIKERHERF SN TE 72 (M 4-3, 4-5), —F5. 2018 FALFELLRE O BHEE 136D TRV 2 &
MTRINTEY (HREE 4), 2018 N 5 kft & U TAAIZIEEIA L 7= R4
FERAMm A & BRI O BALNBAEAL L CTE - EEZ BN D, & 5T, 2019 FELUEDEMRRE
WZDOWTHABRIS, (RVIKHEIZ /2 D Z LR I 4L, HUT 2 RO AR (2018, 2019
HERAED 2021, 2022 3 5%kl L COMARE) bAyr— - A7 ¢ v 7 BIFHAFERRIZ
B THIED 90%AF £ d EHEE SN LA Z TlHl->Tnd (K4-8), Mz T, 2023
B 3k (2020 HkHE) OfERITIEF 1TV < VPAIZ L D HEEMEIT A EMED @
ZEMG, JERTEY | 2023 FD 3 RAOEIREIZIIHAEERSR) D O TAEEEZ V2
(¥ 4-3) . ZOMAREIZHOWTHREIOEHEHN T N HEIEIN D ATREtERmy, D7
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#3-1. WplifEe, B LUwmERERE (FY)

Y -
Fo— - Kjﬁsﬂi — R 41
SH KE B B ml e i m

1964 85 555 134 210 536 1,837 3,357 1,118 4,475 -
1965 63 347 158 337 557 2,421 3,883 619 4,502 2,252
1966 57 277 231 438 402 1,745 3,150 418 3,568 2,211
1967 58 428 364 444 141 1,154 2,589 274 2,863 2,286
1968 37 306 300 431 127 1,057 2,258 530 2,788 2,218
1969 19 471 301 479 126 988 2,384 1,132 3,516 3,279
1970 19 332 178 341 59 746 1,675 81 1,756 2,753
1971 45 497 154 398 70 835 1,999 38 2,037 2,571
1972 37 329 130 331 181 872 1,880 18 1,898 757
1973 73 313 155 432 126 730 1,829 119 1,948 717
1974 123 453 301 588 110 711 2,286 420 2,706 1,365
1975 128 989 515 483 148 900 3,163 273 3,436 1,653
1976 299 1,161 519 671 127 1,225 4,002 216 4,218 435
1977 468 1,498 407 558 108 1,178 4,217 229 4,446 1,456
1978 351 895 445 425 107 1,691 3,914 139 4,053 1,841
1979 355 790 500 482 50 1,180 3,357 251 3,608 1,883
1980 421 818 330 229 66 858 2,722 277 2,999 844
1981 407 811 250 276 55 985 2,784 468 3,252 3,646
1982 508 528 209 280 83 1,967 3,575 369 3,944 4,462
1983 289 451 182 266 51 950 2,189 185 2,374 3,784
1984 658 457 293 287 39 874 2,608 158 2,766 902
1985 368 291 261 377 50 895 2,242 113 2,355 2,996
1986 245 201 148 340 72 1,101 2,107 118 2,225 919
1987 240 238 150 464 127 843 2,062 207 2,269 839
1988 484 508 507 832 110 1,192 3,633 168 3,801 1,200
1989 1,055 750 715 1,159 80 1,415 5,174 183 5,357 3,020
1990 945 762 493 883 77 1,277 4,437 136 4,573 487
1991 603 368 202 397 29 672 2,271 57 2,328 665
1992 368 214 140 240 17 376 1,355 39 1,394 439
1993 314 161 85 235 9 234 1,038 27 1,065 481
1994 331 230 98 193 19 365 1,236 25 1,261 473

1995 456 350 149 198 12 312 1,477 29 1,506 273
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YE AR i
g PR TR . e
T A T
1996 490 448 277 320 7 203 1,745 39 1,784 472
1997 617 674 344 347 4 154 2,140 29 2,169 481
1998 685 608 265 166 5 113 1,842 33 1,875 476
1999 790 596 171 156 19 174 1,906 31 1,937 894
2000 569 436 204 198 11 263 1,681 30 1,711 1,766
2001 275 384 174 222 12 217 1,284 34 1,318 2,458
2002 199 457 157 187 13 239 1,252 68 1,320 1,968
2003 252 348 188 203 24 299 1,314 101 1,415 1,826
2004 277 412 367 339 22 542 1,959 121 2,080 2,641
2005 484 684 655 766 27 408 3,024 156 3,180 4,272
2006 352 559 644 896 14 590 3,055 327 3,382 6,810
2007 410 998 717 1,112 8 424 3,669 381 4,050 7,533
2008 352 649 509 796 9 422 2,737 502 3,239 5,396
2009 447 799 422 949 8 578 3,203 491 3,694 6,870
2010 335 900 399 820 11 1,160 3,625 705 4,330 7,289
2011 285 926 473 944 22 1,086 3,736 1,076 4,812 8,585
2012 181 729 300 641 14 678 2,543 1,011 3,554 8,682
2013 312 779 441 755 15 769 3,071 844 3,915 9,134
2014 274 582 329 781 28 943 2,937 1,034 3,971 13,401
2015 195 686 498 935 28 813 3,155 1,289 4,444 7,821
2016 375 549 501 758 28 773 2,984 925 3,909 4,994
2017 184 504 293 679 25 805 2,490 670 3,160 6,475
2018 246 618 471 604 17 696 2,652 646 3,298 7,511
2019 380 364 432 650 17 794 2,637 594 3,231 9,520
2020 682 481 445 555 17 732 2,912 778 3,690 10,323
2021 822 539 328 515 14 483 2,701 595 3,296 9,095
2022 995 546 462 610 11 529 3,153 481 3,634 7,305
2023"3 657 409 384 542 9 355 2,356 555 2,911 7,820
"L/ NA LA,
2 i~ BR,

3 EE,
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#*3-2. IREREENAER (FY)

G2 i NE gL EE i;% Zoft G AR R E™
1981 716 785 490 279 453 2 2,725 2,784
1982 607 647 1,448 500 250 1 3,453 3,575
1983 345 555 749 283 157 4 2,093 2,189
1984 456 594 950 328 217 0 2,545 2,608
1985 319 686 716 302 126 5 2,154 2,242
1986 324 696 691 282 95 2 2,090 2,107
1987 430 603 565 162 281 2 2,043 2,062
1988 658 1,106 948 175 729 1 3,617 3,633
1989 1,249 1,592 1,385 222 725 5 5,178 5,174
1990 943 1,200 1,603 198 409 0 4,353 4,437
1991 476 540 945 186 91 2 2,240 2,271
1992 245 356 510 184 37 1 1,333 1,355
1993 245 316 245 95 75 2 978 1,038
1994 260 351 402 63 133 2 1,211 1,236
1995 359 318 574 88 98 1 1,438 1,477
1996 429 457 593 157 100 2 1,738 1,745
1997 531 630 684 165 132 1 2,143 2,140
1998 519 490 604 149 76 1 1,839 1,842
1999 795 335 570 99 107 1 1,907 1,906
2000 474 346 705 56 100 1 1,682 1,681
2001 279 318 511 89 87 3 1,287 1,284
2002 278 472 299 84 115 2 1,250 1,252
2003 275 524 347 49 116 3 1,314 1,314
2004 309 709 574 64 296 5 1,957 1,959
2005 631 1,056 1,018 112 201 6 3,024 3,024
2006 445 1,062 1,172 109 256 12 3,056 3,055
2007 731 1,471 1,036 115 311 4 3,668 3,669
2008 470 1,103 874 64 210 16 2,737 2,737
2009 731 961 1,091 129 278 14 3,204 3,203
2010 606 936 1,472 293 298 17 3,622 3,625
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£32 ()

i WE ME O RILE EE i;;é Zoft G pbkEEHE
2011 578 957 1,486 401 273 35 3,730 3,736
2012 473 670 879 206 275 36 2,539 2,543
2013 505 1,059 916 239 313 34 3,066 3,071
2014 314 865 1,246 221 264 19 2,929 2,937
2015 355 1,103 883 276 505 31 3,153 3,155
2016 304 1,102 718 410 388 55 2,977 2,984
2017 259 944 654 236 362 37 2,492 2,490
2018 360 939 572 283 463 48 2,665 2,652
2019 217 872 911 253 340 38 2,631 2,637
2020 326 939 1,120 222 257 48 2,912 2,912
2021 352 728 722 642 186 63 2,693 2,701
2022 379 915 994 742 152 63 3,245 3,153

20232 298 729 774 379 124 52 2,356 2,356

I EMOKERE R AR, T0E - FIARAPER AR MICIES <,

1B FHE & RMOKEERE R HME ORI T EAMOKERFHI I D T & OWRHEEHE & oK
PERRAHMEDZET X %, BIRGEHR Tl &2 7,

2 B,
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# 3-3. WIEOHFEREREEBICES L X T HIEEE (1972 F~) B X OME#E{L CPUE

(2000 ~)
\ A ifaa%k
USRS " " P : : -
AL FEETEL  FreRh BEERR I i

1972 4,494 3,376 1,088 1,279 5139 15376
1973 4,540 3,534 1,380 1,030 9247 19,731
1974 6,109 2,914 1,098 1,033 12,119 23273
1975 5,060 3,791 1,497 759 10,031 21,138
1976 6,440 3,058 2,008 1,496 12,844 25846
1977 7,151 5,152 2,128 1,345 11,862 27,638
1978 6,610 4,973 2,997 2,954 8,932 26,466
1979 7,122 4,481 2,570 3,723 10,888 28,784
1980 6,559 7,698 2,186 2,646 13920 33,009
1981 6,385 7,376 1,172 3,388 17,019 35340
1982 6,555 8,792 1,570 3,119 16,058 36,094
1983 6,291 6,372 1,783 1,751 17,778 33975
1984 6,157 5,092 1,211 1,321 17,842 31,623
1985 5,515 5,236 880 1,648 20250 33529
1986 6,323 5,405 1,244 1,206 11,609 25,787
1987 7,685 5714 2,007 1,094 11,770 28,270
1988 7,806 6,541 5,538 1,525 10,159 31,569
1989 8,579 6,168 11,662 2,113 10,789 39,311
1990 7,011 3,925 8,998 1,403 8535 29,872
1991 5,991 3,531 7,170 1,020 5530 23,242
1992 5,079 2,830 5,134 963 3309 17,315
1993 4,448 2,637 2,576 617 3381 13,659
1994 6,247 3,009 3,931 1,355 3062 17,604
1995 7,758 4,164 2,484 1,504 3213 19,123
1996 7,860 3,776 3,998 1,611 2,709 19,954
1997 7,963 3,078 4,167 935 1,927 18,070
1998 6,198 3,107 2,555 1,004 3855 16,719

1999 7,132 2,312 2,799 856 4,520 17,619
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#3-3. (fEx)

— A i AL
FBREALES  FBHEEREES  HRMh Ry nEnd at CPUE

2000 5,800 2,149 2,591 764 3,889 15,193 0.79
2001 5,681 2,950 1,770 409 2,984 13,794 0.83
2002 5,208 2,298 1,984 331 1,852 11,673 0.72
2003 5,524 2,877 1,462 346 1,926 12,135 0.69
2004 4,580 3,005 1,773 587 3,363 13,308 0.95
2005 6,440 3,781 1,189 387 3,085 14,882 1.06
2006 7,355 4,189 1,134 352 2,392 15,422 1.14
2007 8,220 4,545 1,032 161 4,742 18,700 0.97
2008 8,499 4,940 900 87 2,686 17,112 0.97
2009 7,398 4,221 969 140 5,674 18,402 1.34
2010 6,480 3,751 726 198 6,252 17,407 1.23
2011 5,813 4,408 968 188 6,001 17,378 1.05
2012 5,778 4,253 776 195 5,340 16,342 1.03
2013 6,220 5,100 966 311 6,795 19,392 1.14
2014 5,682 5,314 929 372 5,986 18,283 1.15
2015 5,852 5,211 1,063 461 5,151 17,738 1.06
2016 5,580 4,319 1,138 323 4,917 16,277 1.13
2017 6,019 3,053 999 271 5,167 15,509 0.97
2018 5,405 3,700 614 117 5,577 15,413 1.03
2019 5,514 3,503 679 77 4,749 14,522 0.99
2020 3,488 2,700 606 125 4,160 11,079 0.94
2021 3,819 2,546 853 172 3,577 10,967 1.00
2022 4,162 2,893 812 149 2,983 10,999 1.02

2023 2,680 2,666 543 90 2,727 8,706 0.82
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7% 4-1. BT R

R HiRE  BlAE" YIIVNEES BERE
F/IFmsy  %SPR

(k) (k) (b)) @ik, TTR) (%)
2000 1,682 6,362 4,100 89 26 0.39 34
2001 1,287 6,288 4,241 126 20 0.27 38
2002 1,250 7,392 5,053 188 17 0.19 39
2003 1,314 9,626 6,832 263 14 0.28 39
2004 1,957 11,989 8,622 244 16 0.42 36
2005 3,024 13,012 8,839 179 23 0.55 32
2006 3,056 12,383 8,298 158 25 0.48 34
2007 3,668 11,655 6,913 173 31 0.34 32
2008 2,737 11,231 7,217 250 23 0.41 33
2009 3,204 12,235 7,696 253 26 0.68 27
2010 3,622 12,130 7,324 196 30 0.78 25
2011 3,730 11,402 6,496 200 33 0.83 24
2012 2,539 10,593 6,850 206 24 0.50 31
2013 3,066 11,083 7,017 205 26 0.69 27
2014 2,929 11,188 7,118 211 26 0.74 27
2015 3,153 10,846 6,640 176 29 0.72 27
2016 2,977 10,428 6,316 202 28 0.72 27
2017 2,492 11,341 7,234 305 21 0.58 31
2018 2,665 12,424 8,483 227 21 0.62 30
2019 2,631 12,144 8,639 124 22 0.42 34
2020 2,912 12,523 7,945 245 25 0.40 34
2021 2,693 11,256 7,830 98 24 0.49 34
2022 3,245 9,201 5,676 16 35 0.89 24
2023 2,356 7,776 4,242 204 30 0.71 27

U SERE R B OB HES
2 ASRRE OB B TR O,
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51 RRROBAED I - RS LE 2 ek

a) HAREHULMEEZ LRI DR (%)

B 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
1.00 46 45 47 48 48 48 48 48 47 48 47
0.95 56 59 62 65 65 65 65 65 64 65 65
0.90 66 72 77 80 81 81 81 80 81 81 81
0.85 76 84 88 91 92 92 92 92 92 92 92
0.80 84 91 95 97 97 98 98 98 97 98 98
0.75 90 96 98 99 | 100 | 100 | 100 99 | 100 99 99
0.70 2 94 99 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.65 97| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.60 99| 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.55 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.50 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

F2023 93 98 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

b) FRIVEBEILVEM 2 LA HHER (%)

B 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
1.00 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.95 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.90 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.85 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.80 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.75 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.70 +0 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.65 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.60 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.55 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100
0.50 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

F2023 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

B A 0.50~1.00 TERE L 78 ORRFRIR R 2777, 2024 4FI3BLR OEE (F2023) &
L. 2025 FE DIREEHIRANC X 2088 L Lz, iD= DBROMEEIE (B =0.71 |ZH
W) CHEA KT S A ORR bR LT,
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52, FEROVEBGAE (T )

B 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
1.00
0.95
0.90
0.85
0.80
0.75
0.70
0.65
0.60
0.55
0.50
F2023

B % 0.50~1.00 TEKE L7585 DR TRIFE R 277, 2024 I3 BUR O1#IEE (F2023) &
L. 2025 D EEHHANC X2 L L, o= oBRoETE (B =0.71 (24
M) CTHREEZRT G EORE LR LT,
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* 53, fFekoVBifgER (THy)

B 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
1.00
0.95
0.90
0.85
0.80
0.75
0.70
0.65
0.60
0.55
0.50
F2023

B %A 0.50~1.00 TEH L7256 OFR TR R 2~ 2024 FIZBLR O &L (F2023) &
L. 2025 DI EEHHANC X 20 L L, o= oBURoMELE (B =0.71 (24
W) THIEAERLT 256 O E LR Uiz, 7238, 2025~2035 i o &0 VML,
2019~2023 il o H BISEEfE S (2 kK 2-7) Z2Hv, 7 H~B4E 6 H £ Tk
BOMICHRAE LEE2 R LT,
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R - RIS RS
R AR AR

AERRI - FRRE R O\ TR E B2 2 S )

il - AERIE IR
R - FRITRIELR S

a

27— M (BRR 2 5iEITm e B2 2 2 R)
HARFELAREK (0.28) 202343k flZ A v 7 —« 2T v 7 B/ pER]
3 FRE3MERT (20204F) OBIAEIZES FHIE (20458) % ]E

20244FE- ~DFHEEEL
¥ 20244E DN DA E
20244 DA IRRIE TREL -

s

2025 FE DR E

20254 LLRE DA fn ] - AERIE
TR E & ol fa

Ry r— - 27 ¢ w7 A ERELE (2000
~20154 R BED NN & « Bl EIZH-S<)
L2021 D FI B O F

2024 FED F I BINRSAEW R T A — 213 2023 L RISRM & L.
2023 =D F O B 2 UE

20254E LI DI & DR E
Ry lr— - A7 ¢ v 7 RIFAFERLE (2000

2026 4F:
PLREA~D
AidE A

l M
|
TS B 7Rk T

~20155MEAED A& « HAREICHKS)
CRERETFHNCRB T DHELX OBAENSETE

EHES T 1) Ao < e

S I ) A id, IRAVE B ENE, ZEUfOKYE,
FHAREL B I K 0 IRE

20254 D ABC
20244 E DB BT RIE N SIS+
U CEH SN D R
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WREH2 HEARE

(1) 4Ffmp e 4

~ X7 AR REEOF RS RS (M2 2-1) 1%, WEEMER g (B4 B X
ORBED DR EMICESERD T, BHR-~BILROEVEME, flfl, BLoa)IRO
BIEEOFIHNEEREIL. TNENOREMERRENET —% (g . & RREEHIE
VA —KPERREWFTEAT, IEOVEME - W IROKPERBRY,, AR - A1)l RKERE |
VH =) INLIREMOEREMER GO, Pl — ARERERS L O R —REBERICEY
EIRELRR S KL OVNEIRE A R D | I SERE D & 4 R E TR L T b v - i 8 43k
AR CE S E Iy L TR L, FRR~BLROZOMOEYE (EEME, ML,
$95) ICBAL T, AR A IRONE R X OISR VIR D 2 & T, AEhmBIaE R
BTNz 7=, 728, 2000~2004 FEDOHHEIZ S\ CTIEHIET — 2 BN SN -7, K
D&M &l DR ERR L (2005~2014 FF8) IV E @O A T U TR,

(2) BIRFHHEFIE

EmpERES Rk 2-2) ., BiE (e 2-3), MRS L0 FE (6
B 2-4) 1X, F2a—=27 VPA (A — MENT) IZXVRDT, rORHEZ 1 H 1 H,
ERRER A 3~TIRB LS U L2 E L DT TR L—F (8+) & L=, #HIZIE Pope
(1972) ORI E AV, FRMOEREBB I ONAEL | ~ & 7 OATE R I OVEDRHE
IZHASWT2 A1 HE L, &7V —7OFEIZOWTITER (20000 O J5EZE AW
7o BHELICITA RIS AL & AR R E 2 vy, BARSETHRE (M) 1XEWN - |
DR (HHF 1960) ([ZHESEFHm (95%) & OREEMNS 028 & L7z,
FAEDERBIETURE Nay 13 (1) RICE W HE L7,

M
Na,y = Nag+1,y+1 exp(M) + Ca,yexp (E) (1)

ZZ T, Nuys Coy BEOMIE, ENELL, yFIZBIT D amfaOERBE, AEREER
FOBRECHRETH D, 7TikB LV 8HRDOEHRBE Ny BE U Ny i, BLFD (2) B
JO 3) MizL kD,

—_ Gy M
Nry = 52— Ngu a1 exp(M) + Cryexp () @

Cg+,y

M
Ng,y = Ngy y+1 exp(M) + Cg+,y€XP (E) 3

C7ytCs+y

BTAED 4 LA E OB IRRIL Noy (3T OFHH F iz VT (4) XicX ke, 3
ik DEPRBENT OV TR ZIRIEIZ L D VPA OFFETH 2 Rl FIMA RO N LM% B &
L., PEHEEESICETOMEHESHE] (SR W TARREOFAERRAL LTHEMS
NIeR Yy r—« 27 4 7 BIRAPERLR & 34ERT (2020 4F) OBMEIZE S FRIETH
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HICFESL FRETH D 204 HIRE Lz,
N _ Ca‘yexp (%) (4)
ay 1—-exp (—Fgy)
BT % bR < BHEOERB FE Fay 13 (5) RICEVRDZ, 7L 8+ED FIZZE LW
ERE LT,

M
Cayexp (=
Fa,y = —ln< 1-— yTy(u)> (5)

BEOBIAE SSBy X% D 2 A 1 HEEEDEE LT (6) RicK vk, (fliek
2-5),

SSB, = Y5t (Na,y exp (— ﬁ) - Ca_y) MW, (6)

12

ZIZT, mBER W EENLN, amkllBIT AR EBLMEAETH D,

Fa—=2 7T, BREEBREREEOEREYGE (7) BLO (8) Kickvxk
O, TaE/MET D KO REGE O 8+ D F 2 BRERAVIT RO 7o, FRIEAEIZ 1T AR
{b. CPUE (ffi/2Rd 2-1, flieBEr 8, BIEHHICE (FRA-SA2024-SC03-0401) |Z##l % 7L
) ZHWE, Fa—= 2 ZHIRNIIVEE BRI IS HE VY 2004 AFLIRE & LTz,

2
SS = (I, — q;By) ™)
&~ _ LylyBy
LYy By? (8)

ZIZTByldy#E1 A1 ARFROEER, I, 13y FOEHREEIEETH DS, 3~6 %D F
fEICOWTIE, i ZE 3 FEROPERIERICHE (9) KLV RDT,

1( Fay—1 Fa,y—2 Fay—3
Foy =3 (F ta *r Fesy ©)
8+,y—1 8+,y—2 8+,y-3

T o— = 2 ZHREMEICIE B ARV R OFEE(L CPUE & W o, ASREETIE 2019 R
THRE, KARBICAINRICE T 2 ffERZED CPUE 2 F o — = ZHREEIZHW T
W, BEREL 2B L CUWVRWZ 5O CPUE ZfEEME E L CTHWS Z L THERL e
SNAT ABRONTZIZOVEEENS Fa—= 0 ZHEEE L TR L TOW AR, 2B, 4
FEOLV Fa AT T 4 TN ORSFITMHEX 22 1ZR L, REICITRFED /N F —n
RONhoToZ E0n, fERITZY LW Lz (WX 2-3),
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(2) PRI E

FERETHNZ, T 6 (2024) 4R &S BRI X O ABC BED O DIARIEE) O
1 ZREWOEHEHANCHE, AF0 34 10 A BB Sz HEBEE S 2B 5 FJerk R
i) \ZBWT SBmsy AR T 5 F (Fmsy) OHEEIZHW BV FRARERR (FAMIE)
2021) ZEM L CHEME Lz, BREHZSCHEED TRIEHEICIIHFT Y 7 by =27 R

(version4.3.1) Z M7=,

ARRETIL, BIRER LOERBIAREN, BEOBVERBEOREICHE-> TEHIND
BmRcH b, 6> T, TNOOEBIITRFOMEEH Le 7R, KIVBEHNEEX DL X
D72 R TN I T 2 RIS L OERAEILEEFEOME E L T2 (2% 2-6),
¥, KA  MSY HEHICHWEIZEE T 2 — IRk PRI FEICE S RERICONT
X, MR 6 IZRE#E LT,

BHEEHOTFRNL (10) RIZHES L I E TRD -,
Ngt1y+1 = Ngyexp (—F,, — M) (10)

+HIEEIC DOV TIE, FIED 7B L O 8+ bl S8 TRk,
TR TN T AIEFE (F) 131 REFREOFEEEFEHANCEN, ToRXTRD-,

Foy = BY(SBt)Fmsy if SBpan < SBt < SBjimit (11)
BFmsy if SB¢ = SByimit
_ SBy_SBban
Y(SBy) " SBlimit—SBban 12

Z Z T, SBy Xy FEO#H iR, Fmsy 3 L U SBtarget, SBlimit, SBban (X%t &
32 IR LICBAROREHETH L, Rk THICB T 2EFEL L OYREREIX, 2 2 TK
DI EF R E 23R R 3 2-6 D EHRE AT U RO, BART (6) RiHt
S THIA% OEEZ KD,

B, ARBEOWIERIIFEER (1~12 A) OEMAKERFHIIESE, FRTHllck
T HMER BRI S, —J7, TAC EEUTIEME (7T A~FHE 6 A) 125, £ T,
W ) A S PRNAE R A | RFHIES <M E S 0 A Bl EEI A1
DWTHy Ly 847 A ~BUE 6 H OEICHEER Lz, WRHEHTHE-S < 54RO H hilifE
BL. TNOHICES ARNEIS M REE 227 1RT, ABREEESIT . 2 HiIcE<,
REMEERED 5B 2 57, £, WAPLREIAOS HARTRD &, TOEAIE
gE L 7T,
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51 Rk

VAR —EZ (2000) VPA. VR 12 4 B2 IETAR (A e S7 A 26 iy & — B AR AT AR
&, KEFRRET =, 104-128.

Pope, J. G. (1972) An investigation of the accuracy of virtual population analysis using cohort

analysis. Int. Comm. Northwest Atl. Fish. Res. Bull., 9, 65-74.
M E— (1960) /KFEEY D Population Dynamics & I3 HE B, B /KHFH, 28, 1-200.
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200 20
@ nCPUE @ DELTA

L
B0 - - m o o & -5

éﬁ%iﬁl\))
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o)
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%
&
N
7’
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¢ e
Y
3
%

3
?

-F05

T T T T T 0.0
2000 2005 2010 2015 2020

X 2-1. MEREE By 7 7)., WEEREL CPUE (RER) B LW/ )L CPUE
BFHHRR) O FL > K CPUE IZWWT LS 2O FHE TR L TR LT,

BAA FAA
e 0] '
10,000 ! :
! ! 0411 .
50007 ! : : ! 027 ! ! ! : :
04— '. ; ; ; 0.04— ; ; : [
2000 2005 2010 2015 2020 2000 2005 2010 2015 2020
R SSB
3,000 | !
. 7,500 !
2,000
5,000 1
1,001 | 2,500
01 ; ; ; ; 01+ ; ; ; }
2000 2005 2010 2015 2020 2000 2005 2010 2015 2020

MR 2-2. L ha AT T 4 T ORERS O T- &R E (BAA) . 2F A F (FAA) .
3WAMANRE (R) BXOBIAE (SSB) @ b v K EFRFHE T 3 AR
DETFEOMEIZAR v or—« A7 v 7 BIFAERR E 3481 (2020 4F) ORI
STHNE (204 TR) Z2ANVTWAHTI20, EITE 1ERTOEEZBHE L T\ 5,
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[ ]
[ ]
0.2 . . .

H e o ¢
s . ¢ o o

g 00 fF=m—mmmmmmmmm——meeee R —— -

L ]
L] .
[ ] * * * ¢
-0.24 ®
®
2000 2005 2010 2015 2020
WREX 2-3. Fa—=2 710k D5t
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iR 2-1. FimplfERE (TR)

GE

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Fin

3 1 2 2 35 109 45 28 9 86 305 75 95 48 166 264
4 32 21 14 51 170 253 116 40 60 158 284 224 112 219 226
5 135 75 48 111 170 321 299 174 164 199 474 391 220 252 238
6 144 102 83 91 122 211 273 270 215 239 241 299 204 215 199
7 98 91 102 66 83 118 138 271 160 160 111 142 125 118 116
8+ 46 44 56 41 41 53 59 148 72 72 52 66 58 51 54

il
2015 2016 2017 2018 2019 2020 2021 2022 2023

3 106 54 140 211 8 22 10 16 2
4 187 272 234 221 147 18 148 177 15
5 300 241 169 233 300 314 188 470 145
6 254 189 142 197 184 313 262 161 281
7 133 120 104 95 75 129 140 82 68
8+ 57 79 70 40 82 75 50 111 104
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iR 2-2. FimpIERESL (TR)

i
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

3 891 1263 1,883 2,635 2436 1,788 1580 1,725 2,496 2528 1962 2,000 2060 2054 2114
4 607 674 955 1425 1969 1,761 1319 1,175 1300 1,824 1679 1,428 1,441 1523 1,427
5 588 434 495 713 1,040 1,360 1,138 910 858 938 1,259 1,051 908 1,005 984
6 385 341 271 337 454 656 781 630 554 523 556 586 494 518 566
7 179 180 179 141 185 249 333 380 268 253 211 234 212 216 225

8+ 85 87 98 88 90 113 141 207 120 115 99 108 99 94 104

2015 2016 2017 2018 2019 2020 2021 2022 2023

3 1,764 2,018 3,046 2,268 1,240 2,453 983 158 2,040
4 1,397 1,254 1,487 2199 1554 933 1,841 736 107
5 905 914 739 945 1,494 1,063 693 1,280 421
6 561 453 505 429 535 900 562 379 605
7 275 228 197 272 172 262 439 222 162

8+ 118 150 133 114 189 152 156 303 249
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iR« 2-3. FlhplElEE ()
4R
/‘:F‘!PF
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
3 892 1,264 1,885 2,636 2437 1789 1581 1,726 2497 2530 1,963 2,001 2061 2,056 2,116
4 1,116 1240 1,758 2624 3,624 3,240 2428 2162 2392 3,356 3,089 2628 2652 2,803 2,627
5 1,631 1205 1,373 1979 2887 3774 3158 2525 2383 2,603 3494 2918 2520 2,790 2,730
6 1,430 1266 1,006 1253 1,686 2438 2,901 2341 2059 1,944 2065 2176 1,833 1,923 2,103
7 823 827 824 647 852 1,146 1534 1749 1,233 1166 970 1,078 975 993 1,037
8+ 469 485 547 488 502 625 781 1,152 667 636 549 601 550 519 575
AF 6362 6,288 7392 9626 11,989 13012 12,383 11,655 11,231 12235 12,130 11,402 10,593 11,083 11,188
4
Esiy
2015 2016 2017 2018 2019 2020 2021 2022 2023
3 1,765 2,019 3,048 2,269 1241 2455 983 158 2,041
4 2571 2308 2737 4047 2860 1,717 3,388 1,355 197
5 2513 2535 2051 2,623 4148 2950 1923 3,553 1,168
6 2,084 1684 1875 1594 1,987 3342 2,087 1,408 2247
7 1,263 1,050 906 1,253 792 1,206 2019 1,023 746
8+ 650 831 725 639 1,116 852 855 1,703 1,375
#FF 10,846 10,428 11,341 12,424 12,144 12,523 11,256 9,201 7,776
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R 2-4. FHmp Fa
A fin
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
3 0.002 0.002 0.001 0.014 0.047 0.026 0.019 0.005 0.036 0.132 0.040 0.050 0.024 0.087 0.137
4 0.056 0.032 0.015 0.037 0.092 0.159 0.094 0.036 0.049 0.093 0.190 0.175 0.083 0.159 0.177
5 0.268 0.195 0.105 0.174 0.183 0.277 0.313 0.218 0.217 0.245 0.487 0.478 0.284 0.296 0.284
6 0.483 0.365 0.378 0.321 0.322 0.399 0442 0577 0505 0.632 0586 0.738 0.549 0.553 0.446
7 0.827 0.724 0.874 0.650 0.617 0.663 0552 1308 0941 1.037 0.771 0.963 0.921 0.815 0.752
8+ 0.827 0.724 0874 0.650 0617 0.663 0552 1.308 0.941 1.037 0.771 0963 0.921 0.815 0.752
SE¥) 0411 0340 0375 0308 0313 0.365 0.329 0575 0.448 0529 0.474 0561 0.464 0.454 0.425
i
Efim
2015 2016 2017 2018 2019 2020 2021 2022 2023
3 0.063 0.028 0.048 0.100 0.007 0.009 0.011 0.109 0.050
4 0.147 0.251 0.176 0.109 0.102 0.020 0.086 0.282 0.156
5 0.414 0315 0.266 0.291 0.230 0.360 0.326 0.472 0.434
6 0.621 0556 0.339 0.635 0.435 0440 0.649 0570 0.645
7 0.682 0.769 0.781 0.439 0588 0.701 0.395 0.470 0.556
8+ 0682 0.769 0.781 0439 0588 0.701 0.395 0.470 0.556
¥ 0435 0.448 0399 0336 0325 0.372 0.310 0.396 0.400
MR 2-5. BAE (hy)
A+ 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
SSB 4,100 4,241 5,053 6,832 8,622 8,839 8298 6913 7,217 7,696 7,324 6,496 6,850 7,017 7,118
2015 2016 2017 2018 2019 2020 2021 2022 2023
6,640 6,316 7,234 8,483 8,639 7,945 7,830 5676 4,242
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MR 2-6. FRETMICHNE AT A= {H

. ﬁ%%t " ﬁﬁ@im) %ﬁ% f@y ?WB

FREL (FE 1) (7 2) (1% 3) (1 4)
3 0.28 0.5 1,001 0.090 0.071 0.050
4 0.28 1.0 1,841 0.281 0.219 0.156
5 0.28 1.0 2,776 0.781 0.608 0.434
6 0.28 1.0 3,715 1.160 0.904 0.645
7 0.28 1.0 4,600 1.000 0.778 0.556
8L I 0.28 1.0 5,527 1.000 0.778 0.556

10 2023 4RO R E,

T 2 1 2023 FEOIRINE,

312 OFPERO T T, A 3 FENERRESE CHEE S Fln5l] Fmsy &R Uit
MEE %5 %2 % F & %SPR #a%8 L TR 72,

142023 4EOD F fHE,

MR 2-7. HRFEHEHIILS WE 5 0 A RRE &S

MR (k) ) TR

g 2019 2020 2021 2022 2023 g A RIEIE
1 425 659 538 979 502 621 24%
2 990 837 652 732 892 821 31%
3 188 268 402 506 381 349 13%
4 96 69 99 197 88 110 4%
5 80 105 68 127 71 90 3%
6 70 109 69 44 37 66 3%
7 6 5 4 3 2 4 0%
8 9 5 3 2 2 4 0%
9 81 33 44 39 10 41 2%
10 110 58 93 68 27 71 3%
11 283 212 182 139 71 177 7%
12 260 185 499 186 156 257 10%
ARk 2599 2546 2,653 3,023 2,240 2,612 100%




TESERMBRBIEREE- 44 -

HREM3 BE/NTA—F LFMERDOBE

MiRF 3-1. FAEERRKNDNT A=

FRA-SA2025-AC035

FHAPEBFR

wiE LI

EN=REIE

S.D.

R = AT Ay 7

/TR

3L

0.498

4,100

0.172

a & b IS HAEERBRKOHEE T A —XZ | SDITIMABEDEEERZAE, p 13H CHBEREK

TH D,

MR F 32, EHILVEM L MSY

HH fiE B!
A LY, e K EF AR PE B MSY 281 ol fa &
SBtarget 52 Th~ (sBmsy)
o FRAVE BLIELYEAE, MSY @ 60% D& BSO8R &
SBlimit 2.5 Fhv
(SB0.6msy)
At K HE, MSY O 10% DRSO HH AR
SBban 0.4 Fhy ® ’ HPROIORA R
(SBO.1msy)
SBmsy & #fEfF i+
Fmsy (3 7%, 4 %, 5 %, 6 7%, 7 %, 8 mkLh 1)
=(0.173,0.32, 0.55, 0.96, 1.11, 1.11)
%SPR (Fmsy) 21% Fmsy (23 %%SPR
MSY 29 Thy | KRFrAEER
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e 3-3. TFEOB AR L RET

HH & B!
SB2023 42 Thv | 2023 FED B AR
2023 FEDOIRIETE (JRIELRELF)
F2023 (3 7%, 4 7%, 5 %, 6 1%, 7 %, 8 kLA 1)
= (0.05, 0.16, 0.43, 0.65, 0.56, 0.56)
U2023 30% 2023 D EEIE
%SPR (F2023) 27% LR (2023 ) O % i 5 %SPR*
BELFLMEE L D g
SB2023 / SBmsy 081 e KN FFgE A PE B2 J2 BT D Bl M & (B AR PR vE
(SBtarget) ' ) (2% 2023 ED B fa D
SBmsy ZHERF4 DI IEE %5 2023 E DI SEE
F2023 / Fmsy 0.71
D=
HAaEDKE MSY #FEH 35K HELE T AED
TS DK U SBmsy ZHEFF§ Ak L T A
HaEOHE)H ek

* 2023 DRI O F T Fmsy OIfEE A 5 2 % F Z%SPR #15 L CTHH LR 7z =R,
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e 3-4. ABC & THIEAE

FRA-SA2025-AC035

2025 4E 0D 2025 DO H fa & BRI IEEIC 2025 40
ABC TR E PO Y= a WS (%)
IR T 0
(TFo) (FFo) (FIF2023) )
26 5.3 1.34 29
A

ABC OFEEITIE, 1 5 4 7 A B TEIRE BT #HC B DRa e | CH i
DO KEBORFEHES | AR CTED LI IIE S ) A (BN U7z a8 45 B I 2 F v
77

ABC DOffii%, 2019~2023 =D A BN s 2 T, 7 A ~34 6 H OfIc#
HLMETH D,

BB A D DIE, 2018 AR AELARE 0 B 235D TIRW K HEIZH D L RIe S 4L T
WD, IR — e AT o R AE BEBAARIC I S B2 RUE LIk T3 Gl So4F
DRI BB TETORWATREMER S W 2SI B TR H D,

WRE 35, BAeD B AR TR R
EEL TS RREFNE : A R
2033 4 . 2033 B M EDLLT D
DR | AL LB R (%)
HH S ; " o
=R
(Fh) (FR) | SBtarget | sBlimit |  SBban
WS YA AT B
B=0.95 54 47 — 6.2 64 100 100
ERREBARD B A AL
B=1.00 52| 45-60 47 100 100
=0.90 5.6 49-6.5 81 100 100
p=0.80 6.1 54-70 97 100 100
p=0.70 6.8 59-77 100 100 100
F2023 6.7 5.8-7.6 100 100 100
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HRER4 FHRMAEREORBEIUHKRE

KEGWRISEE o 2 —B LOERE, KEE, (R, RS E 5 L - o
FER (2008 4ELIRE) TR &, v X T Y mAB IO AR SOMARICE L TR L7z
(21 4-1)

KEGWMFIEE 2 — Tl AIEME OKE 190~550 m) (28T 5~6 A2 T
HIE b — VilEZITo T (AN, SRR | mfEsEEIC I D 1A ((KE 250 mm
LIF) OBFEREDBELNATHD (B M2k 4-1), BE e —LiflEicBiio~4 7
DEFENRITERIC L > TETHZ e nmon 52 (EHIED 2006), BAMEICK T
FERRBIEREE RN R 2 st L 7=, & 2 Tl ARl & OFEN RO A EE T,
HALM K PRSI 5 1~ MOBRESR (LHIEZH 20060 OFEMENS 024 & Lz,
TR PERE A7 v 7 — K EERARFZERT T, /KT 100~350m (2B T 4~9 FIThiT TH
J& b= EAWEHRIMAEREZT-> TR0 (FiL, &) . mEEEE (BRED
F1) ACESBFERENPE LN TS, FKHFKERRE % —TIETHo0L (BKHEIR)
WX VEREH (DFEIL) ZHWZFES M 20~30 RMERE, BmHEThi Tk, 1
W7o v iR (CPUE) &L TWD (BkH), IWBRKERERS ClX6~7 H AFH
PRIV E MIC L DA 21T > TH Y . CPUE M5 5TV D (LB IR K ERERY . I E3L) .
FrE R ClL, KEBRMIEE % — (I B ARUEXKENFTEAT) & 9 oK P LEN R T
D 4~5 BT TNERINZ L2 AR 217> CEB Y., MFELIZL D CPUE 23455
T35,

REERIRO I D6 2014, 2017 FAEBEO BIE R E NS T2 2 ER o oTz, RiIZE-T
IMAEFEEEME (LU, BICHEE & FES) OBmI3E TR0 | FRRTII NS OFHK
BRI 2T 2010, 2012 FRRAEDFRARAE & @V MEINNIC & o 72 6 O O | Mk A O FRIEAFE X 2011
FEARBE LIRS ME RN IC 8 o 72, BRI T, 2011 EFRBEOFIEME S Em MEBNCH 0 | 245
L 1 BATREBROEENE O, (W T, 2014 FEREEORIEMENAZEH L TR -
T2 DD, 2017 FAERFEIZ OV T H B — 27 B R B L7z, Bk ClX, 2017 Ffk#td L 1U02014
AEARBELARTICFRARAE S BV MBI B o 7o, AR ClE, B IR L IZIE R, 2014 AR HRE &
2017 FEBREDO E— 7 NHE ST,

— 77, 2018 FELABE D FARBEIZ DV TIW T IO FHAIZ I T AR RE - EE 23R 6O TR
ZENRBEENT, BFIZOE 5B S S KHEEOFEM TIX 2018 FAREELIE O
HLRENIH D OO, FOKAEIT 2014, 2017 FAEEEL D BIXD IR, Fo, oA
TiE, Y d LT 1 I ZITHRE SR VIREEDY 2024 FE TlfEL T D, 2D
9B, 2020 FERREE (2023 4EIN) DARRICHOWTIE, BIFHE (HEEE2) TV TEE
STV, £/, Elnf a2 O BRE T HARZRECI VD TIL, 2019 4F5HEE (2022 44
A OFEH S+ TR WATREVEDR & 2 BT EUERM O AN Z LD |
Ltk BIR OB ER DS HkRE T 5 FTREMEDN B B,

ARAMEOMAREBNIL, FROWIFRENRESEET L ENRBREINTND
(R 7)., KGR CTE & O AR R 2 CHEEEREE 2 B8 L it 2 £+ 5 =
&, BIREBEREOBMRIZ SN D EHIfF SN D,
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5| ATk

EHE] - R - IRES 5% - GHERIEAR - UK - BT E - iR FE (2006) VPA
EEE b — LB L DERED SHEE SN BALERIC R T 5~ &4 T O ER R,
H/KEE, 72, 201-209.
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HEENS BABENMBEHICETLIYISOERRKR
AW (HARELUR, WHRLIE) 2B T2~ 4 7000 Mm, ifZEDORIES L UER
ORFEICEA LT, LT oY £ L0,

(1) Z3Ai - Al

HAUEE O~ & 7 138 E R E DB H T TORINREIC M T 5, B be
—VIRAEDORER, BRI LA ToOMmEENm < BEHES LOERT TRV Z E 03RS
N G#HEK 5-1), ba—Lil{id (HEARHEX T A H=SKAEFFEE) 751X, 2017, 2018
AR, IMABEOESWERBEZBRE . K 400 mm UL EOfEE Gl EEEX bR
%) MELHAT DI E0mSnie (AKX 5-1, 5-2. EEIE, (2006) L0 RESHFE
024 & L72), HAWEWEE, FRABBIHLIE O~ X FI3ARRRETH Y AR dbo~ 25 &
BRI BIATRE & v, T O IXiETE (BIvh) & PEIiS; & T 5 kiEREE B2 bh
TW% (Sudaetal 2017, Sakuma etal. 2019, 21T 2024),

2024 -0 b o — LA TIX, AE 400 mm R OB AN L S, ZhbiX 2%
(2022 AR EE) b L IX 3k (2021 FfkfE) B xbhd (ER 5-1, 5-2),

(2) HEDORN
HEDOTRITEVCEMTH D | 2023 FITITIRE R LR D 86% M HIE, 12%23/NEIZ LV
XN (X 5-3, e 5-1), AT 1960 RIS 1,100 Ry 1970~1980 4F
RITKI 500 2 —2 L LT, EAMMICER L7z, 1990 4FRICH M LR CHER L7720
2000 FEARICEHT L, 2010 FF(RICIZH O 1,000 F i & leoTz, 2023 41X 555 Fo (8
EE) Thotz, HARWEIIZIK T DifEROLER X — I IREEIELT 5 (2 5-
4, FEFE 5-2), FFRBINC LD & 1960 AT S i IR & BSEUR, 1970~1980 AR T4 I,
1990 FEARUT B L, 2000~2010 FEARUTHBEIR & BRI, ZhEhifEsEo 5HILL Ex b
Wi, IFRITSEURIC X AIEN B AR EARO 7THREL 5D 5,

5| FAXX#K

VRO - AR - BREEk - THE 1B (2024) FRAEEIDMEEICE T 5~ 5 T ORH
LM . 7 DU A RS2 I C. KEEWFIE - BB RS, 1-25. FRA-SA2024-
SC03-0402.

Sakuma, K., Yoshikawa, A., Goto, T., Fujiwara, K., and Ueda, Y. (2019) Delineating management
units for Pacific cod (Gadus macrocephalus) in the Sea of Japan. Estuar. Coast. Shel. Sci., 229,
106401.

Suda, A., N. Nagata, A. Sato, Y. Narimatsu, H. H. Nadiatul and M. Kawata (2017) Genetic variation
and local differences in Pacific cod Gadus macrocephalus around Japan. J. Fish Biol., 90, 61-
79.

EmAE] - AR IR B - DRERIER - dBJIR T - ENAe Y - vy R (2006) VPA
EAEE M —VRAIC X DB HED BHEE S N A AL B 1T D~ & T DOIRER) R,
H7kFE, 72, 201-209.
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MR 5-1. AARMBIEENC R D efspiaE e (AL b))

4 eilise MK RILAE S EE FXA TofMh At RAHTRHE

1981 340 83 2 2 0 0 427 468
1982 275 78 1 4 1 0 359 369
1983 110 52 1 5 1 0 169 185
1984 94 48 2 3 1 0 148 158
1985 62 38 2 2 1 0 105 113
1986 56 46 1 2 1 0 106 118
1987 101 90 1 3 2 0 197 207
1988 99 50 2 1 4 0 156 168
1989 75 26 1 3 56 0 161 183
1990 57 17 2 1 39 0 116 136
1991 26 6 2 1 19 0 54 57
1992 30 1 1 1 6 0 39 39
1993 23 2 1 0 1 0 27 27
1994 21 3 1 0 0 0 25 25
1995 23 1 2 0 1 0 27 29
1996 21 0 1 0 0 0 22 39
1997 24 1 0 0 0 0 25 29
1998 27 1 0 0 0 0 28 33
1999 23 1 0 0 1 0 25 31
2000 27 1 0 1 1 0 30 30
2001 29 1 0 3 0 0 33 34
2002 58 0 1 6 0 0 65 68
2003 90 1 0 0 0 0 91 101
2004 105 2 1 0 0 0 108 121
2005 135 3 1 1 0 0 140 156
2006 223 4 1 1 0 0 229 327
2007 254 6 1 1 1 0 263 381
2008 319 12 1 1 2 0 335 502
2009 287 198 1 0 4 0 490 491
2010 453 245 1 2 3 0 704 705
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iR s-1. (ex)

iR R N RL#E EE X # Tof & JRARHRE
2011 721 344 2 5 3 0 1,075 1,076
2012 726 279 2 3 2 0 1,012 1,011
2013 559 278 1 3 0 0 841 844
2014 679 344 5 6 0 0 1,034 1,034
2015 1,022 256 3 4 0 0 1,285 1,289
2016 739 175 2 3 4 0 923 925
2017 529 127 4 6 3 0 669 670
2018 473 151 3 8 8 0 643 646
2019 475 92 1 9 15 0 592 594
2020 664 97 1 7 9 0 778 778
2021 538 48 0 6 3 0 595 595
2022 415 60 0 5 1 0 481 481
20232 479 67 1 6 1 0 554 555

B IR PERE R AR, TfSE - ISR PERGHERIC RS <,
B RHME & RMOKPEREHME O 2T RMOKERGEHI BT D MEMEIC X D,
2 B,
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MRE 5-2. HAMERICIR T 2T RAIAE R L OERER (HAL: ho)

4 fat el Te e JSHR AR i it [
1964 136 46 436 404 96 1,118 -
1965 78 24 218 267 32 619 2,252
1966 79 37 145 143 14 418 2,211
1967 46 17 127 66 18 274 2,286
1968 31 13 341 144 1 530 2,218
1969 35 20 751 308 18 1,132 3,279
1970 17 2 32 27 3 81 2,753
1971 10 1 9 17 1 38 2,571
1972 5 2 8 3 0 18 757
1973 20 5 78 16 0 119 717
1974 52 22 249 93 4 420 1,365
1975 182 22 9 57 3 273 1,653
1976 130 19 15 52 0 216 435
1977 98 13 29 89 0 229 1,456
1978 67 6 26 39 1 139 1,841
1979 102 19 77 52 1 251 1,883
1980 111 12 83 70 1 277 844
1981 127 34 129 172 6 468 3,646
1982 141 9 95 114 10 369 4,462
1983 91 7 31 40 16 185 3,784
1984 78 5 29 36 10 158 902
1985 57 8 26 14 8 113 2,996
1986 64 5 17 20 12 118 919
1987 97 28 26 46 10 207 839
1988 72 8 19 57 12 168 1,200
1989 94 10 16 41 22 183 3,020
1990 63 6 13 34 20 136 487
1991 29 2 10 13 3 57 665
1992 10 0 25 4 0 39 439
1993 4 0 20 3 0 27 481
1994 4 0 19 2 0 25 473
1995 4 1 21 2 1 29 273
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iR« 52, (Fex)

4 fat el Te e S AR i it [
1996 2 0 21 1 15 39 472
1997 2 1 24 0 2 29 481
1998 2 0 27 0 4 33 476
1999 3 0 23 0 5 31 894
2000 3 0 26 1 0 30 1,766
2001 6 0 27 1 0 34 2,458
2002 8 0 49 10 1 68 1,968
2003 2 0 56 34 9 101 1,826
2004 5 0 70 33 13 121 2,641
2005 5 1 71 63 16 156 4,272
2006 5 2 94 128 98 327 6,810
2007 8 2 132 122 117 381 7,533
2008 14 4 111 207 166 502 5,396
2009 16 5 107 164 199 491 6,870
2010 17 4 112 294 278 705 7,289
2011 22 5 155 522 372 1,076 8,585
2012 16 5 144 561 285 1,011 8,682
2013 20 9 105 429 281 844 9,134
2014 24 5 88 524 393 1,034 13,401
2015 27 9 116 855 282 1,289 7,821
2016 36 9 108 573 199 925 4,994
2017 33 6 85 385 161 670 6,475
2018 47 8 106 304 181 646 7,511
2019 50 8 98 332 106 594 9,520
2020 37 6 100 554 81 778 10,323
2021 20 3 70 385 117 595 9,095
2022 17 3 43 326 92 481 7,305
2023™ 19 3 48 376 109 555 7,820

BT REMORPERGETH 0, 38 - AEAPERRHFERIC A S <

L OEEAE,
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HEEH6 FEFRCHITAHBIREIZFmsy ZRAVHEEDREE

ASREETIZ 2001, 2006, 2014, 2017 FAEEE & Vo T2 BE O @ WERERIC X - TEIFKUE
DHERF SN TETRENRDH Y . HEIZBWTH D OFEMBENFR L 72> T ST
ETc, B FAEITFIZ Lo TEI L, FRTEE O SRR 5E LT O il 2 7= i)
DROND (M4-4), T o TRIBEHFEICID RELSEH L TE, £, AHEO
W RIAEIZ OV T, 3~T ik £ TITEIZF L T —iE, 8HIT DOV TTFEIEARIZ L > T
tT2ERELTND WRER2), o T, ARBOEFIRNEZE 2D LT, HIEDMH
IR U723 R S LOEMBIAES VA E S 25, ARBETIZ EFEO L 5 2B Bl 5
FER TN I T 28 0R B L OMER AR ICEEFEOEE VW T &7z, —JF, BTG T
X MSY FHICHW B AR PR AW D FIER LY — R TH 5D, £ 2T, MSY HiH
(W2 FER K O EmRBIAE 2 AW TR TR 21TV AREECERAT 2 5B
CRERAEE LT,

FERF RN AW RT A —F @i e 6-1 18T, Fmsy 8L ONMSY FEDIRHL L 72 -
72 F2019 OERFd LOHFERIAE O G & TR THIZITo72 & 2 A, RERITEHNIC
1£2.9 F R~ (MSY E[AMfiE) 1ZIR L7e, FE72, B=0.95 12K 5 2025 40> T &3 1
¥j25 FhorThote, —FhH, RiHMIZIITF 5 2025 Al ABC 1L 2.6 T hoThotz,
MSY OHEEIZHV = 2019 AFORINFRIL, 2014 FFEEER LU 2017 FEREEO AL X OV
BIZE D, HIR - TWe, —4 . BUROMREE (F2023) ORI 2017 FAEHEE (6 7%
) ZEERE LEHFECL > TEBICKE > TWD, 20K ) 72BIREROE DS Tl E
DFEWNCOBNoT-EZBND,

R 6-1. FERFHICHWZ/RT A — 2 (BRIGEEE)

o PEEE g TURED ERE Emy
2% (1) (% 2) (7 3) (1% 4)

3 0.28 0.5 1,001 0.16 0.137 0.098

4 0.28 1.0 1,841 0.29 0.254 0.181

5 0.28 1.0 2,776 0.50 0.434 0.310

6 0.28 1.0 3,715 0.87 0.760 0.543

7 0.28 1.0 4,600 1.00 0.876 0.625

8 kLA I 0.28 1.0 5,907 1.00 0.876 0.625

B 2019 FFEOJRIEY) ONERE,

T2 0 A 2 AR PRI AL RIS EED < 2019 4F D F DI,

3 RN 2 R EERF SRR B ik CHEE S 4172 Fmsy,

T 42 7E 2 OO T T 2023 RO MBI F I & 7 US4 5 2 5 F 6% %SPR #i
L TROT-ME,
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HWREEH7 BEREBELMAEZBOMEICET 15

ABRETITUTAE, MABENMEVRIE DT T WD, W fBHT 26 . b (3 A
WIA) OWLERENMABLEHERO—IHE B LN TEZEO0 (A 2002), HER4Ee
BEAFETHHmAIIE LA TW Y, 22T, R Tl 27 A [FRA-ROMSIL (255
AKIRET VAE & & RFEMIC K 2MAEREE (HE2EE 4 OBMRICO W THREFT 5 Z
e LTz,

~ &7 ORI X OMFROGAR/KEFICHT-5 3 HE 1 HOKE 100m B2k 5
KIBET NV EEMEE 35 A v a7 )y RTLICEN L, MAEEEME (FAHRR 1 %A,
FOHIR s, Fe i 1k, AR, IWBRYMA) o T Y U REMBREL
(R) &Rl 2 A, MAREEKIRIZFHIEICEBNTHRWVADOFHEEEZ RT Z L RRI I
7o (iR 7-1), £, KRS TRICADFHBEN@E) 77V v RIZHFH LTHBIER]
WCHBE R A, 2 ARG 3 A FAEIZHT TRICE OB IRV & 2300 o T2
(F 21X 7-2)

£Am (2002) (X~ T S ~HERI O A BOKED KR IX AL IRVIRE R fe < 2 & T
A DORAEEN S 7o TOMMIAERNR M L35, & OB AN Tz, AEOREITNSZ
DIRFHERMTHHEDOTHY, Bl EHE ~ X THROBMEMITCEIGO T T v 7 N 2B
T D00 EAEDORRN R EZHED DLENRD 5,

5| Ak
s — « IR JRHtE— - ERIE= c m HE (2002) AMALE H AMICB T D~
X T AR AR . K PEMEE AN 40 AERL A RS REE HE.
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1 BR1E \%ﬂBﬂﬂ‘r{E LIz RR B 1A% Bl
RRpe7 (ST ORI I EALE 7 S " :} 1 ]' 082\ N\
40 “ "\4 ' o M SR / R os
0 e Y & =k Jjin ".'li’ ( , Z 0.0
38 ‘ ’ i 4. A 5
36 N ' o 4 NI & 9 o

1351361371381391401485136137138139140143513613713813914014 851361371381391401485136137138139140141

WX 7-1. FERMICB T 2HEMARER X OHMAEICE S =& T oM AEfEEE &
3 H%E 1 HOKE 100m BAKIEOET VEEOMELRLI-E— b~ OB X
OHFOEFIIREOEN -T2 BHKFVDOT ) v R, BIOYUESIIBITHET Y

> FHERAE B O,
RS 15 LI 2455 R 1 A1

Py

4.
3-
)
2.
1-
5 10

0

0.0
-0.4
.08
5 10 5 10 5 10 5 10
=i

e 7-2. K2 0fkH RIEDEPSTEERESEY D7V v R) 1285 RIEOE(L
A-BZLEoEERIEICENLT,

0 0 0 0
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WEEH 8 1Z#/k CPUE DEtERE

HEERAFIEH T D CPUE DO EREDME L REREE DI, A Z L O0HDE
WG DR D 55, RFZEMR 72 R 2 HE R FIAIC K o THLY Br< CPUE OREHE(L A 1T 9
ZENWEYIEER NS, I T, v X T ARMEREEOREROK S EE L 2 IEOEE
WEARETT HIHEME LT, WIED CPUE (LA 1T - 72, B ARMEALERMES (i E/ N
XOFBREACE, BEErEES, Brilnh, e ph, MMEMITHEY) (2B W THEMR & /NEMO K
VERZEITNS L, GO EET DS L0 D, IED CPUE LR O & i E 2R o EH)
MaE KT 5 EEZZ N5, BB, DMNEICOWTIHEHENEORBENRNLIER - Lg, 4
[ElOFEHEAL TITH W2 o 72,

MIEOEERATREE (LUF, A8 IR (1 B iaEs) B IONAES =
(1 BH7-0 ) Ni#Eish b, 22 T, 2000 FELLEOF R D A7) R 2 R AL
T HMEMLa— RO B, BARMEACEES P/ NEX O B, BEER.
Wi, BRI, INEMICARY) 2T DEEIE WA Uiz, BEFRIII~Z T Dl
EEERhWErX Yy v T T I NEEND, T T ErXy v T IR R v T
T —2 %X L, ErnXy v FoREEHET 2ARMERET VE, Xy v TFT
— % @ CPUE % #EET 547 CPUE &7 /LIZHOWT, [ERIN =AU & T i 5 7 L &
BET L (Loetal. 1992) & M\ o, ASREECIIMEERE LV | HiffERT T VA5 ATREZ:
JHNDOHETE 715 T B Directed residual mixture £/ (LLF., DRM. Okamura et al. 2018)
EEALTWD, £, RRBOEMELTIX, AGOZERAN D 2 B8 L CTHRERED
L OUKEE —BALINEET LV (GAM) OFSADH TAT T4 LTHEZ TS, H 1
BFEDET NV TIEHSMARE L CHIRMER L, 5 2 BRSO E 7 VIS CIIRBOER 16
ZE L TAI CPUE &, ZLENHEE LT,

ISEEHIL., BRERETAMCBOWTHA DL a— RCBIF A~ X FIREOEE, Hif
CPUE E7 /VIZBWTHIMKFD CPUE (v & 7 iR/ OxHdEE L, AU
WTNDOET MIZEBWTH, & (Year). A (Month), IR (Prefecture) . JHUV> (Target) .
FxH (Year : Month, 3 _XCHT7 IV - EEZF) . MERE (s (Latitude, Longitude)) . 4
XHEPERREE  (Year : s (Latitude, Longitude)) . H xf#FE#XE  (Month : s (Latitude, Longitude), &~
RTCATTA) £ LT, ZZTOIHWEIEL, DRMIZE W HEE L7-EREETH D GEM
ITIEAE L R = A > F &),

IRULAE S EILHE (AIC) ORRYT- D IBIZE S BT VBROFER, FfERET LB LD
it CPUE ET /L & BIZ TV ETANBRIRES -,

HiafERET v
Logit (P) ~ Year + Month+ s (Longitude, Latitude) + Prefecture + Target + Year:Month +
Year:s (Longitude, Latitude) + Month:s (Longitude, Latitude)
P IA AR,

4 CPUE 7 )V
Log (CPUE) ~ Year + Month+ s (Longitude, Latitude) + Prefecture + Target + Year:Month +
Year:s (Longitude, Latitude) + Month:s (Longitude, Latitude)
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ETNBZEORERE, WITNOET I HOWTHEEERBENRO Lo 72720, &
N7 NETIICEESE CPUE OREHE 21TV, FE ML Ra2H Lz (W2 8-1), 72
B, BEFURES, XL CPUE O FHIEB X ONET L2 o264 BlRHi CE  (FRA-

SA2024-SC03-0401) 2R,

5| Ak

Lo, N. C., 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.

Okamura, H., Morita, S. H., Funamoto, T., Ichinokawa M. and Eguchi, S. (2018) Target-based catch-
per-unit-effort standardization in multispecies fisheries. Can. J. Fish. Aquat. Sci., 75, 452-463.
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