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1,000~2,000 2 THERS L7214, 1976 AFLIEIENN L (1986 4F121X 6,378 F o & 7p o7z,
LU, 1988 AEM B A L, 1998 AET1H 199 b b p o7z, D% ITHI A D K L 72
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OEREL (CPUE) 1% 2007~2020 =2 BN THERS L. FEIZ 2019 45 & 2020 123 L
SEII LT, UL, ZOBITHAITHE U228, 2025 FEITRTEL 0 N L7, O #ljfkE
DFEHRE(L, CPUE 1 2007~2013 AR IZEIMER Th o 7223, ZAVLIRRIXIER & 0 ik L CHE
BLI-ObH 2021 FLUREITRA L, 2025 FEOEIIRTE X DI L 72, IPHETFARALIC X 5F
VIR FEIT, 2016 F-7 O AT A 4 0 K U CRIE ME R CHERS L, 2025 FEI3RTE LV A L
7o Uit LETEEREYE(L CPUE 36 L OVO & MRJASERE (L CPUE % 1 ~4+55% O BRI D FEE
e LT, ‘FRINERE ZBABEORE[HE L L TEREh 2025 FEOJEELEOHEEIZHIH L
oo EhnRIRIE AR ATRE 72 1987 FELUBE D7 — Z I ZEED EHEE S Lo &R AL, 1987
(15,718 b)) MHEBITHEAD L, 1998 FITHRAKME (688 o) &7po72, 1999 4E) 5
HENME R CHERS L7223, 2020 AFELAREIIARIXME A CHERS L 72, 2025 515 7,443 b o L HEE
S, AIAE (6,883 b)) 22BN L7, BlAARITEE & BRI HERBZ R L, 2025 1% 4,770
Ko EHEE S, BIAE (4,409 k) MBEEIILU 7o, (RIS, 2005 55 AMET T
HERE LT Ta 3, 2020~2022 2NN L 7=, 2025 FEOFEEIAIE 31% THIFE (28%) & [H
BETH-T-,

ASRBEOE BLELVEAE & RS BRI, 50 4 AR EERFSEREBI =3 (FRA-SA2022-BRP12-
02) TIREINTCHLOEEEMIR LI, ZhbOHEAX, 4tk KIETOEWREH I #
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ET 5 AR 2 FEOE TR &, (€& F/Fmsy, BLOVAKEE| &
BIRE BAE R EEIA
S F/Fmsy
(Fh) (FFr>) (Fr>) (%)
2021 7.2 48 2.8 1.38 38
2022 6.9 4.4 2.6 1.58 38
2023 6.6 4.1 22 1.30 33
2024 6.9 4.4 2.0 1.04 28
2025 7.4 4.8 23 1.14 31
2026 8.5 4.9 2.3 1.17 27
2027 9.8 5.8 - - -
* 2026, 2027 FOEITFFR T RN EESERE TH D,
CRPRAEY) NT A — )N ERRILEES BT A TR iE 1 L RIS T T,
2025 FEORINR L ARSI AR 38 LT 2021~2025 4EDOAER IR E I ke
5%SPR (27.8) 5 %225 FEA 2026 %FD F & L TIHE L7,

English title (authors)

Stock assessment and evaluation of the Seto Inland Sea stock of Japanese Spanish mackerel
(fiscal year 2026).

(Akiha Tsukada, Tohya Yasuda, Haruhiko Hino, Naoaki Kono, Masanori Takahashi, Mikio Watai,
Junji Kinoshita, Yuga Kisara)
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TF—Ftvh AR, BRI A S
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S5 ) & B B RGHA OKPET)
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5 A EREING DN REE DR T 20T TBR S, 6 A0/ b L Z5#ics (Rl
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[
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FaE 6~8 T, MNEHFTHD (FEHIED 1985), 1980 FF(ickb~5 &, TN LI
DREFITHL 725 TV D (FHIED 1985, ZHB 1993, AT+ LH 1993, LB - 225 1996,
BT 1996, F)UL 1999, 7r#R- 1LH 2003, 77#&IZA> 2005b, HAF 2010a), BEMEWFEIZES
VT B MERERFS K OMEREDFE 7=l () & B X FL, (mm) @ von Bertalanffy s E20 (FH
ED 1985, 7r#k - ILH 2003), MEHEOFE7-RE W (g LRBXE FL (mm) ORRA (F
HIEH 1985) 5% & LT FIZART,
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- X R BIRA

M : FL, = 804 (1 — exp(—0.908(¢t — 0.105))) (1981~1983 4F)
i : FL, = 1011 (1 — exp(—0.518(t +0.222))) (1981~1983 4F)

iR - FL, = 1182.8 (1 — exp(—0.540(¢t + 0.147))) (2001 47)

RE-RB R BIFRA

MERE - W = 1.504 x 107 3F[2943 (5~6 H)
R - W = 5.686 x 10~ FL%676 (8 H~F4HE1H)

iR X RERKE L ORE-EXERERK 6RO 5 ARG OFERI OB X ERB &
MEAEZ X 2-2 (7, FhnpliagE R IR ORI L EAREIL, BIRE D
L7z 1990 48 - IZHEEE TN L. 2000 SELARRICIAD B & 72> T D (K 2-3), 0 5%
DFRE L EFREEIZITAOHENH 5 &L @A ST % (Nakajima et al. 2013)
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PEIRENIL S~6 A C. REME. M. BRELVORLENTLRE#TIRE DS (BH-&
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BT, PEER I RREE VA B OISR S D G NYEKEB R RS 1972), ZlEE
YNZAT 9 o HiE 1 kA DRV 1T KRR M & 205380 By (LI - EAR 2006), PEIN/KIE
IX5~10 m F72IEENLUETH Y . INIRBITE L L, HFAKIERIL 14.6~22.7°C L #E S
TS (FH 1988), ARBEORKARIL, T (20060 #2512, 0% TlL 0%, 1% T
1 50%, 27 LL ETIX100% & Lz (IX2-4),

(4) et A BALR
HEIINAI N 2 7 FA U FEOHMERE L (Shojietal. 1997), ET D E N F 7 F
AUV, ANFTAFEREETRLET D, HEEOFRITEHA I TR,

3. IBEDRKR

(1) MO

ACRRE DR G, BT N RE~RE S D 1L b & KT P R
2 DACTAKIE & BEAKE~BENIT 2 0 L TH 5, ITETIE 0 mOIEEI D, W
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DoARRBUTIE CTHRE 2 FERFE IR L T3 L TV D, SMETRIRIC & DI 20,
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(LM 1990, 5 M 1990, &M 1996, J[HFIEAH 1997), 2000 4ELABEDMED FIRIT 1, 2
FCH Y 2013 005 35K, 2016 4E0 D 4 EDOFIENEL leoTe (iR ER 6), 0 kD
MEREL, 1987~1994 4FETIL 30 HRABA TV, £ ORITETH F TRV K ECTHE
BL TS, TFETIE, 2018 R & 2023 FFfkHE, 2025 FRLFEDS 0 sl Huier) 2 < I
Xz, 2025 FEDOEBEY OFERFRIT, 4 ALl ORI DR 2 FROIE N L
W& o7,

WERRE R O EIL, T UEIREEIC X D IREDN R b £ < | 2025 FFRITITERE R D 81%
ol (3-3), OFM - IXAMEOLV BEIC L HIEIIRED 13%, X2 >/ -
MM « OX ML X DI X 2KD 4%, T OfMOIEIEIC X D8I XKD 2%% 5
o7,

(3) LS5

Wit L o Hia S H E0E 2007~2015 FZENME R & 72 > 7228, 2016 4ELIRRITREC)>
7Rl ME R A2 R LT D, Ol SE O HTAE B E0H T CIEBEe 72 iB ME I H 5 (X
3'3) o

4. BERDIREE

(1) BTG O F 15

1987 FELARE i | B R, BXE —FmBERICE S\ T, BEOF R E R
BAER Lc, RRHOIRERETH L LMRELS KOO S EOHRER ST
TR 4 (Catch Per Unit Effort, CPUE) ZAEYE(L L7ofE% 1 sl EO &R O FEEEAE
ELTe, IPHHMFIREIC L 2 PRINEE # Bl EOEEME L, o077 —2%2H\i-
2 78— MMEHNT (Tuned Virtual Population Analysis : LA T, F=—=27 VPA & HLFES) 12X
VARG IR B HEE L (RN 1, 2), 7272 L. 2025 0 0 5RO EIFRZLIEL VPA
WX DHEEMENARAHEEERE N EB 2 D7), BlftERs L OB EROFAERR (K 4-
9) MNHHEE LT,
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ASREETIL, Wi L3O CPUE, O X filijfiZE 0 CPUE, UNHE(TIHA T D 7= FH I
ARG EEEEE UCHER Lz (Wi2Ek 2, 4), mifZED CPUE IIFHICHIRE DG
WAEHWTERENL L2 FEHEIED 2026), Ji LHEFRZEOERE(L CPUE 1%, 2007~2020 422
HIMEMIC & D | FFIZ 2019 2 & 2020 4FI23F L <SEIN L2, 2021 40 B RAZER U 7228,
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2025 FIFHME L VML (K 4-1), O #EFEOERE(L CPUE X, 2007~2013 421X
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DU 2025 FEITETAE L D AN L7, WiSEOWRT NHEIZIS 1T I EIX2IKD 84~97%%
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STz,
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Pl HEB 2R LTz, 1987 FEDBAEIT 10813 M dbh o725, 1998 4E1T1% 443 b > £ T
DU (X 04-3), 1999 4ELIREITHMME R 278 L7z, 2025 451 4,770 > C, Ai4E (4,409
hy) MBHIM U7z, BT S M TR WEmZ 7R LT b, ITAE (0 s EREE)
IX. 1988 4E0> 434 TR/ 1998 £ 9 HRE T Lz, LU, 1999 4E LA I N
m& 70, 2018 41X 299 R L FFICE o 72, 2025 DN EIL 200 )& & A (128 77
B) mumLz e HE S (K43, £ 41, fMEER6), 7277 LAGIRIL 0 mfAanif
TR D 72 MMABIBEMEAFIA CE 3, BEEFEOMABHEEMEILI AN MEEER D &0
b (MigEk2), BAESLOBRIBOFARERER (K49 2bLIHELZMHETHD,
HARE AR M OICENEIREHEEEIC G 2 DB ETD 2012, 1l Lo EE

(03) 1I2£0.1 L7 BDRBESTZIToTo, ZORER, BEUEE TH D & EREHEEEIZ
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F1Z 1987~1994 1213 BRI TH o 7o h3, £ 0% L, BIEE TIRWKHAETHER L7-

(1] 4-5, #EEE6), 1 FRMAD F 1L 2019 F0> HARCH e L RAE A CHERS L7228, 2024 4=
W L, 2025 FILERREE Th o 72, 2 MO F T FEEC0RBAERNCH 572, 3 %
UL ED F X 2017 4005 EFMEA 278 LTV 228, 2024 12300 L, 2025 SRR C
Hotz, WIEEIAIL. 1987 D 38%0 5 1996 0D 54% % CTHIIMEA T - 7=, T D,
M AR D IR L7223 B, 2005 FLAREIIJAME R 2 7R LTV 223, 2020~2022 FIHEN L
7oo 2025 UL 31% CTHIFE L FRIRE Th o7 (X 4-6, F4-1),

(4) MAEM7= v R (YPR), MMAREY -0 BifE (SPR) B X OHLIROEL

WPCROEELEZE L CREI LRI 5720, MAEHT-V BlfaE (SPR) & ILHEC
L7l 247 > 72, 42D SPR & IS DHE)S - 72355 3 SPR & DEIA (%SPR) Z 35 L.
ZTOHRE A 4-7 &3 4-1 12K L7z, %SPRIZIAEENRVIE ERE B E 72D, %SPR O
HER LB A L - 2R L TR D . 2002 4E0 HENMER 277 L TW5b, 2025 4
D%SPR (X 28.1% T > 7=, BUROWIEE (F2025°) 13 2025 4F L [FIFRRE & L, FfpIIAE
UG S AR (2021~2025 ) OFEIE & RE L T%SPR #H 42 & 278% Th o7z,

KBt EPER MSY ZFE819 28 A8 (SBmsy) ZHEFFT 2fE (Fmsy) (295
YPR & %SPR ORR &K 4-8 12779, 2D & & F OFRER L LIS 4 4 10 HICBIE
En7e MEPLIEVEESE I C B 2 AFERERE 3% ) 12\ C Fmsy OHEEIZH W& L7s (&
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HIEA> 2022b), 72, B EHARER X OUEEIA 12OV T Y Fmsy B HRFOfE 2 4
L7z, Fmsy [Z%SPR (ZHEE T 5 & 30.3%CHHY L7z, BUROETE (F2025°) 1% Fmsy X
D Eo T,

(5) FHAEERR
ﬁ@%(ﬁ%)kmxi(ﬁﬁ)&@%%(ﬁéﬁ%%)%ﬂ49:%ﬁ ko T
PROCVEMEAE (B3 D HFZEMEBI G ) 1T W TC, ARBEOFAEERBRICIIR vy r—« AT ¢
v 7 (HS) BFAERMRREZH WD Z ENREINTND (ZHIED 2022b), Z 2T,
APEBIR D /NT A —HHEEIZHERA ST — 21, 5 4 (2022) FEOEPFEAMN (22 H
1E0> 2022a) ICEEO BlME - IIAEE L, REEFIECIETRD RIEZHNTND, N
AEDOFKAZDO A CHBIEEE L TR, BAEBBRROE T XA —F 2Rk 3-1 [TR
R

%)ﬁﬁwﬁﬁTmﬁwTNmY%%ﬁféﬁﬁ%;wmﬂﬁﬁﬁ

AR 4410 HIZBRfE S 7 [ B RN 2 %#éﬁnwﬁxmyﬂﬁﬁbtﬁfu%7
HELIRE) OBREE FICH T D e KA PE &= MSY., MSY % 83 % BlfiE (SBmsy) .
Uﬁ&my%ﬁﬁ?é@%ﬁ(hmd%@E%&QLT?OKﬁH®Eﬁﬁﬁ%EWELT
SBmsy (12.9 T~ ») 23, PRAVEFEIELUEME & LT MSY @ 60%735 51 5 #lfa & (SB0.6msy :
57F b)) 28, ERfk#EL LC MSY @ 10%235F b5 EifE (SBO.1msy : 0.9 T H )
MENENRBEINTVD (ZHIZH 2022b, M2k 3-2),

SRR AEIZ 31T 2 A B & A R R OBIR A X 4-10 12T, BAED R
REHILEMELL T T 1 B X2 anih l e hw, BEEFHLEMEERRICB T
£ HHDTND, L, BABENRE LICENT 212 o0 CEBADHENE L 72 H1H
MR HND, ARBICBIT 5 0 M, ITEOHRRD & RIS ERREG RIS 573
WEREL TV D,

(7) BIROKHE - Bhia)ds K OVAETE DK HE

MSY % Bl T 28 & (SBmsy) & SBmsy ZHEFF3 5L (Fmsy) & HEHEIZ L7-4F
Fray &K 41112 T, F2, 2025 FEOAE L RELEOMEAMER 3-3 IR L
7o ARBEC BT 5 2025 O AT SBmsy D 037 5T 0, Z D/KHEE Flal> T 5,
2025 FEDEIEEIL, Fmsy D 1145 TH Y, ZOKELZ EEl> TS, ok, ffEF7my
MIR L2 EOl (F/Fmsy) 1%, &4FO F OFRNFEO N T Fmsy O E42 525 F
Z%SPR HA% L CROIZfEE . FED FEEDOLTH D, SABEOTHIL, BT 5 4FM
(2021~2025 ) OB AR E BT S VD, ARBEOBA R 1987 4FLL% SBmsy
Z TES TS, JREEIL 1987 400 5 1990 AR E O EIEE D HER: v Tuiz, 2010 4F
MR ICHIR S TR Y, ITEOIRIEE B L 720N S0/ B E ) THER L T
%3, Fmsy & U @VREED ke L T\ 5,
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WTREISNZEEETH Y . FRRTINT Z 4 & HEHEE & iz R A 2 iV CRE L7z
TR TH D,

(1) FETHORE

BVRFEN CHEE L 72 2025 FOEPEN D, 2R — MEFT OFTHEEZ H T 2026~2076
EETORRTREEEITo7-, ZOHEICE T AMARIL., FEOH AR L FAFERR
XD FH LT, 2O, MAEOARHEINEL LT, HREMSAICH ) iR %2 IEAIC
5% 77 10,000 [F]DO#E 0 K LR 21T o 72, 2026 £ DT, THIE IR & & FAR oL
(F2025°) ZRWTHEE L7z, BUROE T X, BHEEHEME L FEH L 72FE L A UBRRRS
HW T A—5 CEERES) OFM N CTHEE L, 772b b, S4FEETMEICBT 5 2025
FEORYGR LRI AR, B X OELT 5 FH (2021~2025 4F) OAFEERHIEE A 6
T 5%SPR (27.8, ffi/ 2 &k} 2) &R, FHIEE A2 B U 7= & 7 U544 T C F27.8%SPR
ZH 25 FEAEHE L, ZOME, BUROEEEIT 0 7% Tl 0.05, 1 7% TiX 0.30, 2 %
TIL0.62, 37k & 4+ TIL 1.22 & 7257, 2027 AELBEOWMEEICI1X, FEICTHEND
BAREZD LICRICHIAT 2 IFEE B CED SN DT Z AV, 7B, kTl
OFEFEIMEER 2 IR LT,

(2) JfsERE PR

PRSP AL, RSl IS AR A MR - B 2 kR 2 % L <,
BAEICHS LBEE (F) Z2E0-b0Th s, TAEEHHAIB LI ABCHEDTZ
DOEEARIEE Tl Bl ESRAEEEVEE A T El o 72355 1 TI3ERKE £ CERRIC
WEEZHIT 2 & & bic, BAENEVEHLEEL EICh 2558121 Fmsy IZHHHELR
BPERUMEEFBEED FRETHHLOEIR LTS, X 5-1 ICKRRED TEHILYE
BB 2 7E RIS ) IS X VIR SN EERR 2R T, 2 TILiRERE B
FIEMEETH S 0.8 & LB Z R Lic, 728, IEHBESERETIE B 0ILLTTH
AT, 10 FE14IC B PR YEE 2 50%0L EofRT ERS LHESND] STV,

(3) 2027 FOFHIEE ABC DHEE

MR PN RS B SN2 2027 (FOFERERIT B 2 09 & LB BITIX22 T
FoL BE08ELIEHEAICIT20TFT o Thote (53, MilEH 3-4), 2027 FEICTFHIE
NDHAEITMY K LFED 47% CRAEHILEEEZ RS 00, 780 O 53% Tk FE
0., FH S8 T hr b RiAENZ, RAVEHILHEMZ FRID5HA. 2027 F O L ITE A
BZS U7 & 3 UC y(SB2027) X B Fmsy & L TR 7=, Z Z T 2027 4£D y(SB2027)I%
A8 (2026) 4EEE MBS FHAIRG L ABC BED D DEEAIEE OKPENIE « 2B
M 2026) IZB1T5 1 REROFHMBANCKSE, TRICRVER ST,

AREED ABC 1%, GRS T U A0 TEREHGENIET DRI & DKEBCREH
2] ERTEDONHICEESND,
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(4) 2028 FLLFED T

W ER AN IS < R A 10 4R [BIAkRE L 72555, 2037 £ OB EO T HITEHMIT 14.6
T 2 (90% THIKEIL 9.5 F~214 F h ) TH Y, BAEEBRIAEE 2 LR 5 MEZRIT 66%.
PR BRALHEME 2 L0 D HERIZ 100% CTH - 7= (K 5-2, £ 5-1, 5-2), BEBEHRE LT, &
2% B EHERA LSS, BLOBLROWREL (F2025°) % L7-HE O/RERIZONTD
HbETRLE,

Blfa B BB HILEE 2 S0%LL LR < BRI 240%, 2032 4 & TRl STz, RAE
BILVEE % S0%LL LR C BRI 41X, 2028 4F & TRl S 7z,

6. ERFTHBDELH

TR RT 2021 427> B BITAE £ CRUME TH - 7273, 2025 FFEITATE L 0 #9IN L=, 0 %t
DOUIE IRV KIETHER LT 223, 2025 FI30EE 10 £ TR B ZW 9.7 HROREN
bol, B¥ET—XIZES BREREMIIOT L AMEL W EIMENZ R L TN, F
VPR P I X IR A A 0 IR U TRV ME R THERR L T\ 5, 2025 OB IR EOBL A R IXRTE
FOHIIM U 7223, BT 5 A (2021~2025 ) TIEE L L L RIRE CTH o7, IEEITHE
REIANC B o T2, 2025 FEOFARIT MSY 2FEH T 5H AR (SBmsy) & Flal-
TV D, 2025 FEDOMEECHIR O MEE (F2025°) 1% SBmsy & #EFF4 2 i E 4 EE > T
W5, BIREOWADZ T 572X, EIEREEIEZRO7ET Tl | ik % 58
NKTZEEZHBE LEBEORM VA ZMGET D2 Z EDREE LV EEZ LD,

7. TDith

T U ZITWTNEOKEREICB W TCHRICHEERMAFEOO L D TH S, ZHIZH (2022b)
WZBWTREZIN TS SBmsy (12,9 F h2) 1%, EIFHGBA AT LAREIZE L T 70l
BETHY, FHILEEICAMEEERS D 2 L IIAGROGFFMOGEED 1 > TH 5,
ZOBERIX, BAENS T M oE2BATHOT — 03 1987~1989 4F35 LT 2019~2021
T 6 FHOIH LD HS BIFAERBROHEE/XT A —% b ORI SN &
EBZoND, T2 ORI ALEE LI EE ST ORERIZE D & 1980 (R D—H DT
— ZNBHEEXT A—H b ° MSY. SBmsy OHEEEIZIRS B L TWD Z MR ST
(ZHIED 2022b), E D72, EEFFHANTIE DSV E A L, BIREZHO L,
Bl BN L VIRETOBIIT — % 207 2 & C, B2 FAEERR O/ NT 2 — 2 HEEM
LT ENEERFELE SN TS (ZHIE) 2022b),

W NE CILIAKEIG B OEIT Z3H 5 720 ORI N EA Sh, BRFBlRICE 2404t
PESDRBENPRERINTWD (LA 2014) W87 WO A 513 1980 FARFTHE BT
FIZPT TRELFD LTS (FIR 2016), VT 75 AR TG TR IE D Z LI AE
S THEWFRENEALT D2 e TS (FHD 1985; Nakajima et al. 2013), & JRFE
HOREEE ) b & B EELEE o WL LIZ ) T, W WO B AR E D 2L & KRR HED FHE
PERAMRES L OEMRHEOBIREEZ SO TRFTL TV ZEREEEE X LD,

1968 b1 — T —& & & W@ O L3 & L7 Z 1T L0 i Lo &EE



YOSHERNEBRE- 11~
FRA-SA2026-SC04-02

DEIL (H5A 1971), 0k b SR & T 2 KN TTHOND K 512 o 70, 1985 FEHIC
XA a7 7 A0E AN X EEEN/m EL (EE 1990, F4F 1991, H4F 2010b) .
AN B X D/ N OWEN N> Z D HEATS CRIFIFD 1996), X 51T 1986 HI21E,
BB C, 1T > EIEENEIE Uiz Ok - ®RE 1993), 2K 9 ipifaliss &
DI LD 1970 FFARH F~1980 FFAH T DI E R TN L7228, 1980 (U 1072 D
CEEE IR L LICABILT., 2D ORI AT T, 1998 4RI IR EEME & g
BT RO B BIREA T, Fo, W5 NS Ol & R 03 A &£ - 72,
2002~2011 I IXE PRI G123 FEhn < 4v, FEEAE & & b, it Lo A& WWHIR &
IR DR GE 2L & 3 5 S 1 EOHIBHE M Thiu 7z Ok 2003, /Mk 2003), Zi
B OHEE L 2012 LI G- I Bl T H 2 EIRE BRI S « SHE O T Tk L < Eli
TV DA, FEE AR 2020 4FE TR T L7 (RIREET),

8. BIFAXHR

LIEZ (1993) KRBRIFIZE T DR, AN U EE A 2GRS BT A WS 1 i
AEWIE B, AN U EEHAG GRS ERER B S - AAKERIRRER S, 61, 36-41.

IR IS .2 (2016) T NE A B0 2 M~ K EE B IR O Rt iR O 7 O OFE S . KBRS
£:,39,97-101.

BN (1999) o it L. SRk 10 4L #E A & IR G PR AR R 3 E &, 12-
24.

R B (1988) W NI EYERIC T 5T T O - (AR OENE - KSR, HKEE,
54, 1-8.

FH B (1989) MG OB E) M B A=W NI RSB T 29U 7 0404 L [EE.
PE KA, 22, 13-27.

FE O (1990) WS N IS T 2V U T Ok & BRSO BIfR. FE KA
W, 23, 35-41.

FHOE - SHEBE (1989) W N ETIRICK T 2D T Ok & EEIN. HIKEE, 55,
2065-2074.

FH - BEERK - mREAK (1985) WA N IR 2T 7 Ok &R, HK
o5, 51, 529-537.

R —Z(2003) U T WEF NHESREEEIRIEIEFHEZ DWW T HIKEE, 69, 109-114.

TR S - FERSEAR - VY LN - (8 FERR (1997) HES BT EIC IS 1T 5 Y U T IR O
FLRR DAL, TEKBTER, 30, 1-8.

AR (2003) VU T OEPURDLE EIREEFE. HKGE, 69, 99-103.
K FFERS - BCHRTE (1993) TR R, AN U ERERE GG e 2 A s 1T 1RSI B,
AN DY [EEAS NG S B A R B - AERIE N B AKPEB R E 2, 61, 1-16.
AKHFEERS - IRERE « PARMTIE - IR - EHSES - LEER] - EZ (1996) N
WEHGHPEY T 7 O&JREN A, FE 76 KAFER, 29, 19-26.

HHOARGEZ (1971) YU T EIROFIIERE & i ZER =R (BEHIR). KEXRFR, T, 44
pp.

Nakajima, K., S. Kitada, H. Yamazaki, H. Takemori, Y. Obata, A. Iwamoto and K. Hamasaki (2013)



YOSEFRBRE-12-
FRA-SA2026-SC04-02

Ecological interactions between hatchery and wild fish: a case study based on the highly
piscivorous Japanese Spanish mackerel. Aquacult. Environ. Interact., 3, 231-243.

FARTRE (1991) AR IEEER FHLE BE SATC I T 23U Z 5 LR O EEE) IO
T. WNRRZENTIE R, 23, 40-49.

HAHTAE (2010a) L B 5 PNHEE D U Z OFERILE & & O 2 b, Je IR ST AR OK E
it v & —WFRHRE KEER], 41, 59-64.

FAATHE (2010b) /KIBFLERD O R7-HEEEHEIC 31T 5 S b & i LBl o ERE. L L7
EMKESANR A o 7 —iFEE [KER], 41, 65-68.

HAATHE « EHSEY (1993) 4Fn & pliR. AN D EDEAS 2GR E B R A WS 11 READY
BE B, AN EEAR G R EREREZ RS - A AKEGRREHZ, 61, 17-27.

WP NV K PEBR Wi (1972) TS NYEO R4 Vol. 1) . WP WNI/K PEBRJS a2,
7=, 72 pp.

IR H 2 (1993) RAEFRE D A2 & AR B J OV 9 JR%. AN Y [EE R AR i
RS 1 JREAWEE B, AN EEASAUE R ERERE L B S - HAKER
TR 2, 61, 124-141.

Shoji, J., T. Kishida and M. Tanaka (1997) Piscivorous habits of Spanish Mackerel larvae in the Seto
Inland Sea. Fish. Sci., 63, 388-392.

JKPERFTE - BOEHEME (2026) 50 8(2026) AFELIfEE FHIHIIS LUV ABC HED = DEEAR
Fe#F. FRA-SA2026-ABCWG02-01, 25pp., KEENFSE - ZUEHERE, Rk,

HHRE (1996) FLF/KEFEYT U T OB HIEIREK. KEWELEIISE, 60, 18-25.

PIARALAE (2006) W NHEF SRR Clf S =V 0 7 O E & liit. F)IKRER, 7, 1-
11.

IRRILE « A A - fEH B - (LIRSS - 5 ABIRE (20052) R AV BCERIEEIC 35 1) &
YU TR AR B — L BRI, 32, 25-34.

VIRRIMIE « B A - fEE S LIRS - 5 ARBARE (2005b) W7 PR AGER IR C 38 1T 5
VT 7 0k ADOME. FEFE, 32, 35-41.

PIARGLAE - [ TS (2003) #HS NHE RIS T 29U 7 OBFKEE L i EOMR. &
JIKEAF R, 4, 1-9.

TR - ZEE 2 (1996) KBRIFIZ IS 1T 2 fdhim). AN DU EREAS 284G i e B A i
L fCEAMBE, AN EEASZE R EL BN EZ B S - HAKEGRIRER 2, 67, 95-
112.

BHFKEE - Z A0 - B EPEZ - B 06 B - B G B - JE R IE - R TIEZ - RILAHE (2026)
BFN 8 (2026) FEEY T T T NMEREEO B IRALAM - Ui LA E KOO IR CE
CPUE =YL, « &7 L2 Wik 5, FRA-SA2026-SC04-202, 14pp., /KPEERFZE - ZoEHets, A4
.

HES (1990) #EEEEY U T OWREAY FHINIEE ). NIEREN RS, 22, 62.

LR - TRTKHE - TERR S - S EE - R TE T - BEHEE - K FIES - HoolE—
(2022a) AN 4 (2022) FEY U T HEF NEREEO EIRAEE. S 4 4 EEFRANE ALK
R DI G EAEAT, FRA-SA2022-AC-59, 36 pp., /KPET « KEERFZE « 2B HERS.

ZHA - FETRE - RS - EE R - BT E 1 - BEIEE - K TFIES - HolE—



YOSEFRBRE-13-
FRA-SA2026-SC04-02

(2022b) FFN 4 (2022) FEEH D T W VR R EE O B E(E | BT 2 M e R B R
& EE FRA-SA2022-BRP12-02, 40 pp., /KFERFSE « 2B HEAE, RRk.

AR (2014) W7 NHEVE SRR IC 331 2 B2 k. 0 FEIBTERTSE, 52, 49-58.

LIRSS fst « BEA 72 (2006) BRI [mlid L7297 Z AT 1 s PEb & sk, 3%
E5E b, 34, 7-12.

RENIETE (1996) HEFT PNYEHREIRICI T 20U 7 OaER K OWEmM L. AN MU [EHE 452846
AR WS 1 EEAEDDE, RN EEA UG REERELZ B - AAKESR
TR b2, 67, 179-198.



YOSHERNBRE-14-

2-1. ARl & FEINY

FRA-SA2026-SC04-02

12,000 - - 1,200
10,000 L 1,000
8,000 L soo ¢

C] E

jB 6000 F 600

® B
4,000 L 400 W
2,000 - L 200

0 0
1 2 3 5 6
FiB
—o—{AE (1981~1983) --e@- {KE (2001)

——EX & (1981~1983) --a-- BX & (2001)

X 2-2. fFhm &k (5 ARER)

—5% Ll E (1987 ~19974)

10,000 - —d4if (LLE)
—3i%
9,000 4 o
8,000 4 —
7,000 — ok
26,000 -
@5,000-
ﬂ»4,000-
B 3,000 -
2,000-W
1,000_M
0 +—+r—r—r—1—rrr—rrrrrrrrTTr T
N MONDC-OWNND MO ND T~ OLW
3883883888885 5555888
T T T o vy T NN AN NN NN NN AN NN
F
X 2-3.  AEmHIEAIRE OHER



YOSEFRBRE-15-
FRA-SA2026-SC04-02

1 1 = = & -]
%:
&
& 05 A
0 T T T T T T 1
0 1 2 3 4 5 6
FEh

X 2-4. ARl plee

7,000 -
6.000

5,000

'\

Z 4000

ﬂ,ﬂ 3.000

¥ 2000

1,000

1968 1973 1978 1983 1988 1993 1998 2003 2008 2013 2018 2023
-

B RRFRKE =P N3 OiEEH BiEE#EE o g

OE#=FHEF ax=# BRFT# = E G

3-1. R R E S OHER



YOSEFRBRE-16 -
FRA-SA2026-SC04-02

4500 -

4,000 1 B0E
3,500 L
¥ 3,000 m3E
* 2500 | - Pl
# 2,000
@l 1,500
# 1 000

500

0

N O — MO WK~ O
[colN <ol e) BN o) o) BN e) BNe))
[N BN B> BNe BN e) BNe)]
h el S i i e s

2003
2005
2007
2009
2023
2025

2001
2011
2013
2015
2017
2019
2021

3-2.  E#BIESE R OHERS
1987~1997 4E1% T4 %) & T5mllb] Z2XKBIL., 1998 FELIEIT NG &2 F & HT
M4l B & U CTEPFGFHE L TWa,



YOSEFRBRE-17-
FRA-SA2026-SC04-02

25,000 _ 1,600 250
‘—%;‘ﬁuﬁ —A-VEH 1,400
] - 200
20,000 - 1,200
B15.000 2 1.000 L1509
ﬁ @ 800 g
1 F 100
110,000 @ 600 &
400 —o-fL#E (EW)
5,000 - [ 50
200 — DEM(E)
o B — 0
2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025 2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025
& 3
600 120
500 100
E 400 80 E
& 300 60 &
Ly M
200 40 ¥
= ~e-HLM (£W) =
100 20
-+ VEH (M)

0 — - 0
2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025
&F

X 3-3. LML OSHIREICK T 2BEE R, R, REREOHER

2.5 06
— —o-#iL# o
m 20 | ’ ~ 05 ® o 0‘
= A DEE £ n ., \ R
€5 & 04 I -
6y b9
w i 0.3 é \
] ” ]
5] B2 N
= 4
ke T o
Hlj{- 05 1 B 0.1
13
0.0 —,—,—— 0.0 ———
2005 2009 2013 2017 2021 2025 2005 2009 2013 2017 2021 2025
& F

X 4-1. Wi LML OXMAEOEYE L CPUE (&) LSEHINEE () OHR



YOSHERNBRE- 18-
FRA-SA2026-SC04-02

18
16 m 0% B
.14 o2k B35
)12 B4 (Ll L) m58 Ll L
ﬂ: 10
s 8
o
X 6
i 4
2
0
M~ O «—~ O DM~ O «—OO DM~~~ M~ O0OO ~— M W
0 0 O O OO OO O O O O O ™ ™ v — «— N AN N
G OO O OO OO O Oh O OO O O O OO OO O O O
— v T v v v v— (NN AN AN AN AN AN NN NN

X 4-2. 4FEpRIEIREDOHERS
*1987~1997 #1% T4 &) & [5mllb)] Z#XKBIL. 1998 4FLIRIZ N2 F LD T
M4l B & L CEFEFHMI L TV 5,

500 12
450
400 EmNAE BAE - 10
. 350
E 300
3y 250
< 200
] 150
100
50

HAE(Fh)

M~ O «— ™
[so I <o BN o) o)
[e) )N e) o))
T T = =

4-3. IMAREORELR

1995
1997
1999
2001
2013
2015
2017
2019
2021
2023
2025



YOSEFRBRE-19-

FRA-SA2026-SC04-02

[ G20¢
[ £20¢
[ 1¢0¢
L 610¢
[ /10¢
[ GLOC
[ €10¢
L 110¢
[ 600¢
[ /00¢
[ G00¢
[ €00¢
[ 100¢
[ 6661
[ /661
[ G661
[ €661
[ 661
[ 6861

_— T /861

5,000
4,000
3,000
2,000
1,000

(E+) EYK

=5

HARSECREM 22 b SH T

<] 4-4.

4.5 1

4.0

3.9 1

3.0 ~

2.5 A

2.0 A

1.5 4

1.0

0.5

4%, Bkl Lt (1987~19974)

25 —3i%. 4mElE (19984 LIE)

— O — 15

HF OHER

%

£

-l 1)

4-5.



YOSHERNEBRE- 20 -

FRA-SA2026-SC04-02

£ GC0C
- €202
L 120¢
- 610C
- /10¢C
- G102
L €102
- 1102
- 600¢C
[ £200Z
[ G00C
L €00¢
- 100¢C
L 6661
[ /66)
L G661
L €661
C 1661
L 6861
- /861

60

50
X 40 -
4o 30

o

# 20 -

H

o=

10

IR OHER

4-6.

[ G202
L €202
[ 1202
L 610¢
- /102
L G1L0C
L €102
L 110C
- 6002
L /00C
- G002
L £002
[ 1002
L 6661
- /661
L G661
L €661
- 1661
- 6861
[ /861

%SPR DOHER

%] 4-7.



YOSHERNEBRE- 21 -
FRA-SA2026-SC04-02

1,800 - F2025 Fmax [ 100
1,600 - _2?47 121 90
1400 - ///,,»—;;;; - 80
1,200 - 055 - 70

31,000 A :gg ¥

g 800 1 L0 £

> 600 - L 30
400 -+ L 20
200 - L 10

0 0

0 02040608 1 12141618 2 2224
FmsylZxtd 5 H

X 4-8. Ik KEpiEERZFEET HHARLZHMEFT 208 (Fmsy) 12X 5 YPR (F3HE
W) L%SPR (AL o PR OREfR, X OEAEIX F O 4,

HEE (Th)

X 4-9. BAaBELIMARORER (F4ERBER)
FAEERRIIZACHBEZBE L 2Ry r— A7 0 v 7 (HS) BUHAEREERL
WV, R/ ZIRIC I D NG A—FHEEH AT o T2, SR ILENIFEAEPERILR DO/ HT Il
I L7=4F0 4 FEEFfEFD 1987~2020 FOB AR EIMAELZ T (7272 LEITET
&5 2021 FFIFFR<) o RFOEFITMAREO T (EENF) 2t ’IFOFAE
BRI (FFEM) O L ToRBIL., HESN TV D HAEBRICBNTRET 40
90%ME LD LHEE SN DA TH D, BHHEIFNIARFERHMIZIS T D 1987~2020
FEOFAEEIMARLZ AT, REOILENIENT 5 M (2021~2025 4F) OFfaa & MA
BAERT, 2025 FOMAREITHAEERRD D OMFHEZ5E LT,



YOSHERNEBRE- 22 -
FRA-SA2026-SC04-02

61(mrre) (EresEee), (EREEELE)

3
4]
I3
i
i
2
-+
0
0 10 20 30
EOMEE (Fh)

4-10. EERILUEME b AR S th iR

FEETHIY R 2 b— 3 CBT 2 FERRRE T OB RT3 D 4l E & o V4 E &
FEBEEERE & OMERREZ R LTz, B, BENRRIST25E 2 I0E Lo B A &E
(SBO) 1X43 FroThD,

BEEEREEE

ST DL (F/IFmsy)
N w

—

I
I
0+— . : !
0.00 0.25 0.50 0.75 1.00 1.25
FHASDLE (SB/SBmsy)

X 4-11. FKFiwidrER (MSY) ZFEH T 58l (SBmsy) & SBmsy % HERFT 5 fjE
JE (Fmsy) (Zxd2@EOBAEL LOMELEORR A7 a v R)



YOSHERNBRE- 23 -
FRA-SA2026-SC04-02

a) s A gL LI2hE

(roke) (EREESEE) BREEERE

o
i
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
[
I
I
I
-
3
]
I
I
I

FRIEEODLE(F/Fmsy)
&

0.04
6 é 10 1I5 2IO
BEAZE (Th>)
b) itlhz R LIZG G
BekE] [BREEEEE BEREEELE
1 |

6 4
N
L
4
I
it
#

10 15
FE= (Th)

5-1. U ZHET NHERE O EE BRI
B ER A COPELMEE B IZIBE LT 0.8 ZHWHEE2RLT-,



YOSHEFRBRE-24-
FRA-SA2026-SC04-02

L REEERE | | Cmemees - - . SRIEETERA
(=0.8) BEEHEEEE MSY (=0.8)
— RRORERE PRAEIPEEME - - - U_MSY RROEIEE
— VPA SR
MARBH(ER) HEE (Th)
25

10.0 A

EIEEIE (%) ERIEEDLE(F/Fmsy)

4 .-

3 -

2 -

] N

10
0 1 I T T 1 1 O T T T T 1 T
1990 2000 2010 2020 2030 2040 1990 2000 2010 2020 2030 2040

AR

5-2. fEEPRHIRIEZ WSS R L BUROIEEE CoRR TR (5 )
KREFITEME, T IE Y I 2 b— 3 URERO 90%3 8 5 TRIKE, MfX
518 ORKTROFIRTH D, BAROXKORMIRIEHEEBILMER, ¥— S8HH
VXPRSVE FLEEVEE, AR AT ER IR E A R, IR O X ORI MSY., EERIS O
B OMEHRIEL Umsy 273, SHEMRHB & LT08 ZHWHH LR LT,



YOSHERNBRE-25-

FRA-SA2026-SC04-02

#3-1. WARNWEXOY T T ORFRMEEREOHRE ()

Eoomman KPR R ML RS L0 B &) BB mE kS 3t

1965 39 24 432 133 106 45 46 409 245 0 54 1,533
1966 51 10 461 256 121 36 35 793 151 0 54 1,968
1967 58 20 288 76 60 70 25 364 176 0 61 1,198
1968 21 14 181 114 207 21 18 308 240 0 98 1,222
1969 28 11 134 74 147 31 32 202 196 0 136 991
1970 24 31 182 44 102 52 37 92 254 0 972 1,790
1971 33 15 211 31 252 65 37 110 319 12 169 1,254
1972 28 8 244 114 191 41 24 236 411 7 176 1,480
1973 29 8 154 41 389 24 23 113 469 3 101 1,354
1974 24 21 93 19 268 63 30 75 495 4 80 1,172
1975 55 11 283 13 424 31 47 143 526 22 167 1,722
1976 68 41 334 56 477 42 68 192 873 1 315 2,467
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1980 241 31 121 649 944 440 238 926 455 4,045 144 267
1981 262 63 268 330 1,178 255 227 342 235 3,160 163 363
1982 492 157 282 325 536 263 159 488 283 2985 112 124
1983 409 333 493 446 703 249 153 259 139 3,184 157 121
1984 600 323 738 535 660 251 110 451 225 3,893 196 119
1985 829 460 1,653 618 1,366 286 106 354 144 5816 240 229
1986 581 229 2,354 848 1,162 346 159 463 235 6,378 154 202
1987 432 163 3,062 604 764 345 163 315 149 5997 100 142
1988 707 196 2,062 348 394 248 61 361 108 4,485 80 107
1989 272 67 1,685 409 778 317 76 224 3,902 49 109
1990 316 114 1410 247 367 240 70 199 3,029 156 73
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1991 298 82 1,405 428 380 200 36 129 64 3,021 70 50
1992 224 151 1,155 313 389 241 32 113 5 2,623 61 42
1993 209 75 748 259 465 196 61 103 3 2,120 46 44
1994 167 69 500 112 218 120 46 41 0 1,271 46 34
1995 140 32 467 90 102 175 6 17 0 1,029 16 150
1996 54 20 209 56 114 124 3 23 0 603 128 15
1997 28 13 107 27 75 162 10 13 6 442 105 18
1998 25 3 51 8 20 75 6 10 0 199 113 103
1999 31 22 58 11 36 60 9 34 1 263 47 56
2000 96 21 113 15 75 65 12 115 2 512 46 244
2001 139 21 102 16 99 47 19 136 36 615 61 180

2002 232 63 201 34 141 37 38 185 79 1,008 67 351
2003 246 45 234 39 347 39 40 205 93 1,289 42 71
2004 131 26 250 259 352 76 41 251 79 1,465 45 65
2005 106 54 194 31 368 13 57 151 250 1,224 35 182
2006 268 98 162 41 262 10 32 257 154 1,283 53 189
2007 276 86 114 23 226 6 26 192 134 1,082 75 312
2008 238 51 82 50 196 11 37 287 160 1,113 43 250
2009 401 119 143 34 189 17 33 267 179 1,382 78 118
2010 343 161 107 118 202 12 42 271 179 1436 61 275
2011 232 93 232 181 262 12 37 182 154 1,384 77 201
2012 253 110 592 238 217 12 26 196 96 1,740 90 261
2013 372 175 390 229 188 12 29 273 105 1,775 89 96
2014 318 140 492 308 356 6 67 357 104 2,148 200 172
2015 490 171 485 275 433 70 480 109 2,519 238 101
2016 352 191 395 161 380 76 366 99 2,027 305 177
2017 365 148 426 192 474 158 380 68 2,220 93 128
2018 333 130 499 166 305 152 383 66 2,038 99 42
2019 386 231 624 313 227 140 387 86 2,398 86 72
2020 286 423 877 211 385 14 162 408 109 2,875 191 55
2021 111 427 818 283 404 15 264 376 74 2,773 406 60
2022 126 438 750 188 456 8§ 270 287 58 2,582 292 42
2023 155 288 460 67 340 20 258 477 87 2,152 284 166
2024 175 298 419 295 364 20 109 145 133 1,957 246 34
2025 203 407 456 132 420 121 345 193 2286 408 129

WA N TR S T M OB A 2 2 - B PERGGHE SIS LT,
*1968~1977 FE DRt DI E I TRt =T A & SbE TR LT,

W W O W

oo
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#*3-3. IFEORIENRER (F2)

(O35 N 15 N EASST 3 1N

o U ooty s, o AR
2005 1,025 84 52 63 1,224
2006 907 283 58 35 1,283
2007 708 309 19 46 1,082
2008 815 242 10 46 1,113
2009 831 454 57 39 1,382
2010 936 450 11 39 1,436
2011 993 275 60 56 1,384
2012 1,276 361 55 48 1,740
2013 1,147 508 49 71 1,775
2014 1,624 418 57 48 2,148
2015 1,809 607 55 49 2,519
2016 1,453 490 45 39 2,027
2017 1,674 438 58 50 2,220
2018 1,575 387 28 49 2,038
2019 1,733 477 121 67 2,398
2020 1,994 411 429 40 2,875
2021 2,186 181 371 34 2,773
2022 1,991 209 331 52 2,582
2023 1,722 254 119 56 2,152
2024 1,505 244 161 47 1,957

2025 1,811 322 112 41 2,286
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K 4-1. U T W N REE OB PRARATR R

/%‘ %E i%:/\a 7] ﬁag = ‘%\ %%IA ‘ > T 2
s HE BlfaE AR RERS BAEERIDER %SPR F/Fmsy

() () () (TR) (%) (R/kg)
1987 5997 15,718 10,813 3,734 38 035 206 175
1988 4,485 10,945 6,863 4338 41 063 151 212
1989 3,902 9272 6351 2,463 42 039 137 231
1990 3,029 7,219 4,497 2,760 42 0.61 168 261
1991 3,021 6,887 3,966 2,071 44 052 132 247
1992 2,623 5,197 3,193 1,186 50 037 93 297
1993 2,120 4,027 2,459 1,151 53 047 115 2.90
1994 1271 2,891 1,711 585 44 034 92  3.07
1995 1,029 1,977 1,391 264 52 0.19 107 417
1996 603 1,112 834 114 54 0.14 125  3.02
1997 442 922 630 166 48 026 165 246
1998 199 688 443 89 29 020 249 134
1999 263 1,146 622 355 23 0.57 29.6  1.04
2000 512 1,459 778 345 35 044 175 192
2001 615 2,072 1,024 664 30 0.65 19.1 187
2002 1,008 2,730 1,283 1,230 37 094 13.1 250
2003 1289 3,692 1,959 607 35 026 153 276
2004 1,465 3,133 2,044 598 47 028 139 271
2005 1,224 3,030 1,564 738 40 045 167 234
2006 1,283 3,082 1,544 719 42 043 141  2.66
2007 1,082 2,647 1,464 516 41 033 158 216
2008 1,113 2,880 1,428 1,087 39 075 155 240
2009 1,382 3,672 1,705 807 38 046 148 248
2010 1,436 3,989 1,883 1,670 36 087 151  2.69

2011 1384 4535 2283 936 31 040 18.1  2.15
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#4-1. (%

i

&)

R FRE BARE AR RERES FAERRIR

T ) v FR (kg  SPR F/Fmsy
2012 1,740 5,639 3,002 1,975 31 0.65 20.6 1.88
2013 1,775 6,279 3,329 1,281 28 0.38 21.7 1.59
2014 2,148 6950 4,196 1,397 31 0.33 26.5 1.26
2015 2,519 6,941 4,157 1,250 36 0.30 20.2 1.69
2016 2,027 6,351 3,702 1,437 32 0.39 24.6 1.33
2017 2,220 6,088 3,619 1,181 36 0.33 222 1.61
2018 2,038 7,139 3,627 2,990 29 0.82 25.1 1.47
2019 2,398 8,616 4,717 1,447 28 0.31 232 1.64
2020 2,875 8,377 5,384 1,682 34 031 23.2 1.55
2021 2,773 7,223 4,840 1,382 38 0.29 259 1.38
2022 2,582 6,875 4,441 1,414 38 0.32 239 1.58
2023 2,152 6,606 4,118 1,583 33 0.38 26.0 1.30
2024 1,957 6,883 4,409 1,275 28 0.29 29.7 1.04

2025 2,286 7,443 4,770 1,999 31 0.42 28.1 1.14
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F*5-1. FEROBIAED BEE - [IRAVEHEEEZ LA DR (%)

a) HAREHULMEEZ LRI DR (%)

B 2026 (2027 |2028 2029 [2030 (2031 [2032 [2033 [2034 [2035 (2036 |2037
1.0 2 5 14 22 30 36 41 43 43 44
0.9 2 6 17 30 39 45 52 52 54 54
0.8 2 8 23 38 51 58 64 65 64 66
0.7 2 11 31 50 63 71 74 75 74 77
0.6 3 14 39 63 74 83 87 89 87 86
0.5 3 19 49 74 86 92 95 95 95 94
0.4 0 0 4 24 63 84 94 98 98 99 98 99
0.3 4 32 73 92 98 100 100 100 100 100
0.2 4 44 85 97 100 100 100 100 100| 100
0.1 6 56 92 99 100 100 100 100 100 100
0.0 7 68 97 100 100 100 100 100 100 100

BUR o+ 1 4 7 12 18 23 25 25 28 28

b) [RAEPEMEM A2 LD (%)

B 2026 (2027 {2028 |2029 (2030 (2031 |2032 |2033 |2034 (2035 |2036 |2037
1.0 77 86 92 95 97 98 99 99 99 99
0.9 80 90 94 97 99 99 99 100 100 100
0.8 85 94 97 99 100 100 100 100 100 100
0.7 90 97 99 100 100 100 100 100 100 100
0.6 92 98 99 100 100 100 100 100 100 100
0.5 94 99 100 100 100 100 100 100 100 100
0.4 0 i 96 100 100 100 100 100 100 100 100 100
0.3 97 100 100 100 100 100 100 100 100 100
0.2 99 100 100 100 100 100 100 100 100 100
0.1 100 100 100 100 100 100 100 100 100 100
0.0 100 100 100 100 100 100 100 100 100 100

BUR o+ 66 75 80 84 88 90 93 94 94 94

B%0.0~1.0 & L7=GA ORET R OMEF %277, 2026 45 O I 5 X BUR O 1 1 (F2025°)
PO TREIID 23 Fhrr& L, 2027 F0 O EEEBANC L gL Lz, ikoo
BURDEIEE (F2025°, B=1.17 IZFHY) THREZHITT-HEORR LR LT,
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52, FRROVEBGAE (THY)

B 2026 (2027 |2028 (2029 [2030  [2031 [2032 [2033 [2034 [2035 (2036 |2037
1.0 7.0 8.2 95| 105 11.4| 120 124 126 127 128
0.9 7.2 8.6/ 10.1| 113 123 13.0 13.4| 13.5 13.6| 13.6
0.8 7.4 9.0 10.7| 122 132 14.0| 14.4| 145 146 146
0.7 7.6 9.5 11.5| 13.1| 143| 152 156 157 157| 15.7
0.6 79/ 100 123| 142 156 165 169| 17.0{ 17.1] 17.1
0.5 8.1/ 10.6| 13.3| 154 170 180/ 185 18.7| 187 18.7
0.4 +9 > 8.4 113 143| 168 186 19.8] 205 20.7| 208 208
0.3 87| 12.0| 155 184 20.6| 22.1| 229| 233| 235 236
0.2 9.0 128 169 203| 23.0/ 249 261 268 27.1| 273
0.1 93| 13.6| 184 226/ 260/ 286 303 314 321| 326
0.0 9.6/ 146 203] 253| 29.8 334

BUR o+ 6.6 7.5 8.3 9.1 9.8/ 10.3| 10.7] 10.9| 11.0[ 11.2

B% 0.0~1.0 & L7=5E DR TR ORE R % 753, 2026 4F O ifa i & 1 X BLIR O (F2025°)
MOTHEIND 23 T hord L, 2027 0 LIEEEHBANIC L 57K L LT, IO
BUROEET (F2025°, =117 IZFHY) TlREZGT -G8 OME LR LT,

# 53, fEkoVwkgEs (Fhy)

B 2026 (2027 {2028 |2029 (2030 {2031 |2032 |2033  |2034 (2035 |2036 |2037
1.0 2.3 2.9 3.5 4.0 4.5 4.9 5.2 5.4 5.5 5.5 5.6
0.9 2.2 2.8 3.4 4.0 4.5 4.9 5.2 5.4 5.5 5.5 5.6
0.8 2.0 2.7 3.3 3.9 4.5 4.9 5.2 5.4 5.5 5.5 5.5
0.7 1.8 2.5 3.2 3.8 4.4 4.9 5.2 5.4 5.4 5.4 5.4
0.6 1.6 2.3 3.0 3.7 43 4.8 5.1 5.2 5.3 53 5.3
0.5 23 1.3 2.1 2.7 3.4 4.1 4.5 4.8 5.0 5.1 5.1 5.1
0.4 1.1 1.8 2.4 3.1 3.7 4.2 4.5 4.7 4.7 4.8 4.8
0.3 0.9 1.4 2.0 2.6 3.2 3.7 4.0 4.1 4.2 4.3 43
0.2 0.6 1.0 1.5 2.0 2.5 2.9 3.1 3.3 3.4 3.5 3.5
0.1 0.3 0.6 0.8 1.2 1.5 1.7 1.9 2.0 2.1 22 2.2
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

BLIR DI+ 2.7 3.1 3.5 3.9 43 4.6 4.9 5.1 52 53 5.3

B%0.0~1.0 & L7=H ORERT R OREF % 797, 2026 4 O 2 X BUR O 1 &1 (F2025°)
DO TREID 23 T hord L, 2027 0O EEEBANC X 8L Lz, o=
BUROIETE (F2025°, B=1.17 IZFBY) TiEZHRIT-HEORR LR L,
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HREM1 EBRFMMORN

SRR - LRI A (R - EBRE R, WIRAREIC SV T
PR LR R A B

ak— MENT (BARRY 7 513 R B R 2 2 0R)
HARFE AR 30 Z0% A TlE0.1, MLl ETIX03 2 KE
1 20254 D0 BRI F AR PEBIAR > O HERE
R - FERIEIREEL
R - AR LR

20264FE~DRHEEH
20264 O F I A DR TE
20264 D F Bl E R | Ry lr— -« A7 4 v 7 REFAFERR (1987
B Bl ) ~20204FRRFED AL « Bl EIZ LS )
E20264E DB D E
2027 HEA~DFTHEFHE

2026 =D F (F2025°) 1%, BIRESEY) XT A — 213 [ BLHMEE
FHICHET AR S CRSMHETH D T T27.8%SPR & 52 5
FIEA{RE, F2025° 12 oW I E G R 2 #5088,

|
|| |
20274 LI DAEERT - ARG 20274 LARE D FHEINA & DA E
WU & Blfa & Ry lr—« AT 4 v 7 BIEAFERG (1987
~20204EARRED AL « BlAEIZHES)
CARRT NI AL OB RN DB

A

TS PRI 5 < sl R oo B H

2028 4 e S BRI R U B VB A A U
LA~ IR E BT L 0 RE
AR
v
I ﬂ 20274E D ABC
| 20276 DB T I B S B
o1 B 734 Sk T ) SR GRS B F A

OB EICRBIT DR TR, BE e BAEE S O EE EHR 2 O CRE L
T-HERTH D,
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WREH2 HEARE

(1) 4R B A O HEE

2004 FLLRT O A B g R QIR - AT (2009) OfEZ JTic, 2 - FBIHEAPER R
RS ST, LV REMAERIS AT AIHEZ2 2005 ARLUE XK O FIEIC Ko7, WP
Wi TR B ET MR R U7 A BRI E R & o i RBIER I & OR BN RE - &
FHEEAPERGHEROME R (BAHEH) & —HT 2L 0 IC5FEE Lz, 7o, #EE ik
RS 2-1 OV IZX Sy Lo, WEFEEFHMMIC I T 2 B (2024 ) ORI RHIRE R LKL
E. BT ST RARREEMIE 2 I T, REAREEREAN & R U 5VE TR Lo, ZALLLRT O F s
IR R U IV FE R & [R) CiE A L 7=,

A EFEAR O B HT 4 Cdo D 2025 F-OFHBIEEREUIR O L 512Kk, F3°. AR
B IER R - A BRI R X EMRE 1~6 A (F). 7~12 A () o 2 #HITHEEHL.
R B CINE Y LT 2 IO R X EMRZ R (X 2-1), BXEFL (mm) 2
SIEEW (g) 2 P22 A0C, 2 loR X EME L BEEMARICER L, KEDOT
B (W=aFLP) ISR & - CTHM S 7o B 5 4R (2021~2025 42) OFEERIE
T—ZEHNTHER Lz, BIERIZKE (o). SAZHICEXE (mm), =& (FE
30 BLORXYE EFHOLZEEMEELRE Lz, THROMZIZHEE & - T log(W)
=log(a) +blog(FL)t A L., —ILAEET L TNRIA =X aBLOb EHEELZ, T
IV DFRFEREE 1T IR )/7%§ THERH L Lz, BXRELEFHOREEMIIZE
EHERE L, BT ADDRSA LIz, NI A—=F biT2#HTcmE Lz, @HLEE
T ERT A= FHEER R E R 22 1R L2, PHIEC (1) BEWY ) 2HWTES
NDHEBHMEOAF AR L RIEERE L O 2 o5 & EI1E LR Z R 72, £ LT,
2 DR X EMERICH S EIX LR AR LD 2 L CRYEMEDEERKERDT-,

W =2.017 x 1075 FL?>847 (1~6 A, n=588) (1)

W =1.917 x 1075 FL2847 (7~12 H . n=2829) 2)

2025 4EDAERRRIIE XL %2 R 6 B 72 DI AW - R LR RSk — Ein B4R (Age-length key :
ALK) X, ZEIEBIC X - CHMi SN/ EUT 54 M (2021~2025 4F) O H AR L D4
WA ET — ZIHEDWTERR LTz, HAIERPER SN DREIZ 4 A SIREL T, £l
EVENCHT=D 1~3 BIZHONIERCIEBIE SN FEmEIC 1| 2005 L7 i % M 3%E
AKOBEEFHE LT, 207 =X DRXEMKEZ 10 cm ZIAITHA L, 4 5%l EOF %
4BE L CHEHRLEZLOERAWT, ZHEE Y AT 4 v Z7EIFETVICE Y ALK 2H#E L
oo ZHEO VAT 4 v 7 [AIFET VL FSA 73y 77— (version 0.9.5, Ogle 2016) % VT
FAT LTz, AICICKDET VERFUCE S E | SAEBIZE X RN & FHiz Gl eT v
A LT (R 2-3), 2025 4E0D Age-length key Z#li &K 2-2 B L Ol /e % 2-4 I h
TNRT, 2D Age-length key & VT 2 Wi J2 IR Pl i TR FR 50 4 A7 il | TFUE 2450
BTz,

(2) “EHnBIRIEY) R E ORI
(1) TR b Aviz Al i B 2 ARl TR R ACCTRR L CEImBTREY PR E & L
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776

(3) VPAIZ LD EREEZEOHEE
R ARl R 2 H S\ T Pope (1972) (2 & 0 R EIREE & iR 5 A 5t L
776

Na,y:Na+l,y+l eXp(Ma)+Ca,yeXp(Ma/2) (3)

1987~1997 FE1X S kLl EZ2—FE L. 45k & 5 Ell LR ENE LW EIRE LTz,

Nyy=Nsi yiy exp(Mg) ———— o +c -t Cy,y exp(M,/2) “4)
N5+y_N4yC5+} (5)

—hl{l— } (6)
Fsi =y, (7

1998 ELIEIT 4 il B2 —45 L. 3k L 4 bl EORBERENSE L S UE LT,

N5 =Nt XP(M3) 4 s, exp(Ma12) ®)
Nyey s, 22 9)

44L } (10)
Fyiy=F3, (11)

2025 FF D F L EIRBHIT, SFR OIBIRE B EDOBTIREONFL L E LW EEL, KR
DR TRDIZ, BIREBOBWT LERITHON TR, AEEFE TITEEEL R EE 5 46
il (2020~2024 ) =&MW L7, 727 L, 0OEREZICHOWTIL, ERROSBFETIX
IMAENBERKTH 72 1988 DM (4,338 TJR) ORI 25 LTSNz, ZOMAE
DOHEEENIASRRE CHEE SN FEERRO 90%EHEXM N D RE <4 (e 8-1),
THEEMEDR BN EB 2 DN, 2O 0O H AR — MEFNORA L, Ay Fr— - R
T4y 7 RIEAERGR (3 3-1) ZAWTC, ads— MEFT S HEE STz 2025 FEOHE
fAENSMABEOYFHEA KD, 2025 FED 05D FITIMAE L EERE» SR (10) %
FAWTRD 72, 238, FEEEZHN & [FER IS 24FER ORIRK OB IRE LB E 5 EM (2020~
2024 ) & L7258 OFRAERITM S E R 8 1T LTz,

F Z%B%éFayF —19 12
a,2025 — ZZ"TF 3,2025 (a=1,2) (12)
Fiy 2025=F32025 (13)

(Mq/2)
Nazo2s=Cozoo5 Lo iy (2= 1-49) (14)
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Z 2T, Nay. Cays Fayld, yED aiffa (a>0) OGFEK. HAERE, ERKTH
Do Mol a0 B CARET, HAN-HPOFE (HF 1960) (280, FHikxk 84L&
LT 258=03 L0, Y720 03 & L7z, 72720, 0L 9 HITHREDOR G L 720 IX
CHDHZENS, MolZiZ4/12 #F L7201 252 7=,

(4) Fa—=U I XD EEFOWRELRBOHEE
2016 LA O IFHEAFIRAIC KX 2 FRIIPE L, 2005 4FELIRE O LIk ERE#E(L CPUE &
O & MBIfCERRYE(L CPUE O 3 DOFEIME (i £ 2-5) # HlWieF a—= 7 2 Ehi LT,
TERS BB R O U B W COREE T N e G P s 5T LI EIC D &
FEIOURER & N o TSN RIS 2 DAL LT E AR L (REIED 2026),
X (15) OAOKMEIENER/NE 725 2025 FOHERE ZEREAICRD 7= (Hashimoto
etal. 2018),

_ [Inif, —(bflnB+lan)]2 1
~InL =3, %, R —In (ma) (15)
B b Nae (I EIEHE(LCPUED S E) 16
221 Na,t Wa,t ma,t (ﬁi@gﬁ%g@%é\)

I, Iy Xy ISR BIEEEITHE f ORERE (10§ L8R EEYE(L CPUE, 2:
O & MIECEIEYE L CPUE, 3: “EHIRE L) | qelTEBIER. o (TFEIRME & FRE DA D5
B, B IXIECEREYE(L CPUE OBEIE |~ 4+ D EIREE 2~ L, FHIINEEDOE 138
AEZRT, 22T NudZ tFIZBIT D a i OEHIBE. Wo T tFITHB T D a kDR,
Mo (T tEEICB T 2 a MORAERTH D, /-, BIFE L FEEME L OBFRZ /R LA X &L
D, OXHRREMSUE(L CPUE & 1~4+8 OB IREE L ORIZIERE OGN R b7
B, WHEORITREFNTRIND EMWE L TT A—H by B HEE LTz, it LIRSS YE
{t. CPUE & EREZOBNIXIERIEEO BRI TIX 20 o7, Fo, FHINEEIXT
— 2 F LT BlE L OIERBIEORBRICH 500N RETH -7, ZDTw,
Fit LI 3 YE (L CPUE 38 L OVERINE 1L, TN AR E 2138 i & R
WD EME LT (bi=1,bs=1),

Z T, q OHHIEBIZIEERERICET AT A—F TUTORICLVEHEAE L, bk
FREEAE & EIRRE L OIFRIERE R T T A =2 Th b,

1 1
gy = exp (n—f (ZYyon, In ﬁ)) (17)

X (17) ZH/MET D X 57 F 2 RBHITROT-HEEMIL, Fip0s=122 Tholz, £/
DAL 78T A —F 1T q:=0.00054, q2=0.01145, q3=0.08811, 61=0.19. 6,=0.32. 63=0.32, b,=0.59
Tholz, BEZVY LTV T L) VRTA RN I T—FA N7 v T TROEZLS
T A —H D 0% XM & Al & 2-6 1T~ LTz,
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(5) SPR. YPR OEt&E
SPR, YPR [ZRDOATHE L7z, mllI 7 7 A7 —7L L H-o7,

SPR=Y4% S, W, m, (18)
YPR=33%{1- exp(-F,)}exp(-Mo/2) S, W, (19)
So=1, S;11=5.exp(-F;-My), Sy =S3exp(-F3Ms3) / (1- exp(-F3-M3)) (20)

ZIT, Sy lTa kBT AR, Wik a ki i 5 M (2021~2025 4E) @
PR, ma L a i BIT D RARTH D, FalT a ki) DA M. IT amo HR
WS A T, IIER BT, JRFTHETH D 2025 FEDfEZE V=, 2025 OS] F
fEIE, 0 R TIX 0.05, 1 Tl 030, 2Tl 0.62, 3& 4+ TlL 1.22 TH Y, FHHE
1£0.68 TH-oTo, LR UIZAEM T A —HFREITHBIT H%SPR 1% 28.1 L7257,

(6) ET N2

SFn 8 (2026) AFEEIFEFHM O E T V2K TRIE & MR ILEEE CETREEM & LR &
2026) (26> T, RBFEOFHMIZ W= F 2 — =27 VPA Ot Fr) 2 G MR E 1 %
LAV W TR LT,

Fa—=V 7 VPAIZBITDFEET vy N EmidX 2-3 1R 7, it L#EEE%E(L CPUE 0%
ZEDIATNIE R B LA B o 7o, OZ ML CPUE OF% =1L, ITHRME
MIZH Y, AEZRBCHBEPHEGR SN, BEOBERICO W TS B L ERT 2 LERH
D, AERBECHER X9 THNTHEIFEEOR N Z BRFT T 2 0EN N H 5, FHEINE
FE DA IR EmIT A DT, B OB LK) 572, 2 TOREMEIZBWT
IS%UEFARM NS/ ND LD RfEIT ¥ CTh o7z, LLEXD | fREME L FHIME & OBRIT
FRICRIREZR N & LT,

L ko AT T 4 TR OFERN S, T—X DB - EHM TS Z & T, MAEN
EFBIOTHEESNIBRNA LI (WRR 2-4), ZAUE 0 s ifESGIz e
WL WZ EICERL WD EEZOND, MARBEMAZRR LUEATILERND D,

T v 7T A T ORER (WK 2-5) . i LB EEREL CPUE 2 R< L Ei
AOREECTREERIS ITE < R oTo, O MIEEEHE(L CPUE ORI B 2 BN T b EF
s RACH- 2 2T/ NSV EB 2 BN, AT, i LEEESD & M ZEITIAR
FEOFERPETREBHOBWEE L B2 6N D, Fio, FHIIEE & IfEE LM L7-FH
BT —X L TEELEEZOLND, ZILHD I LD 2T OFKEE 2 F A A T2 58 BN Bl
JUTIE Y &HIr L7,

Bk Vo7V Lz v "T A Ny 77— AN v GRITEEL L TR 12
LV HEEMED 90%EHEX 2 RKD 7= (e 2-6, ik 2-6), BlABESCEREDOHEM

IHUHEEKMEO Fllch -7 LTH, WA DOEEOEHMIIMINTH o7z, Ol
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BEYE(L CPUE & EIRRE E DRERBEREZTRT/IT A —F by D 90%(E X [H] D_EFRIZ 0.91
Th, BRBENEZ< 8D LN CPUE OBINEN AT 2@ 2 18ET 2 2 &3
BEEZXDNT,

(7) T FE

PR TN I T 2 B E I IR 2-7 O Z AW T2, BIRESAEY RT A —H B3 [
PRI BT D PRI 38 & MG FD%SPR (X 27.8 L7210 | 27.8%SPR % 5- %
% FAEZBUROMEET (F2025°) SARGE L7z, EIRBECREEO TR, EIRGHMN &
AR (2026) (KD &, #GHY 7 U =7 R (version4.5.0) MEHHE /S > 7r— frasyr
(2 v F&ES . @b98ca% ) % FHWTHESE L=, FERTRICE T 2IMARIL, S 4 4
10 AP & ivie TEBURYEES BT e B BV TIRES Ay 7r— -
2T 4w 7 TIEAERERGR (ZZHIED 2022) LAEAHEE SN BAENLRDIZ,
FERETHNCI T D IEREF (X, S8 (2026) 4FF SRR X OV ABC HED
72O DFEATER CEIFFTAM = FELVEETE 2026) 2B 5 1 REIROFFHRANC S & &
HENDMEZE AW, RTINS T 2 RIECREY PR ESOMIZIE, ko [
PRALVEME SR 1B 2 PR RE 3k ) IS TR SN S BLULMEE O HEE I W 2 fE % 5
T AW (ZHEIEH 2022), ZNUHIEHAERBBRERT L, 54 (2022) FEEOEIR
FHEIZ S ETH 0, EY IR E T Z OFERRICBIT D 2017~2021 F O FEH)HE
Th b,

EIREER O TR, 2 A — Mg oaiEs (X 21)-(23)) vz,

Na+1,y+1 = a,yexp(_F4-+,y - M) (21)
Nyt y+1 = Nayy exp(—F4+ly - M) + N3y exp(=Fzy — M) (22)
M
Cay = Nay{1 — exp(—Fyy)}exp (_ ;) (23)
5| FSCEk
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e 2-6. HfaE (L) BIOMAE (F) HETMED 90%15HH X [
2025 FEOIMANEITZHIE D (2022) (BT 5 HAEREBROIFHE (200 HRE) 250R
L7279, BHEXBAHETE STV,

fHER 2-1. ¥ L IfIEDO XSy

i ik
ALt AKE L OSBRSS X%, OS5
PN RIEOOHLAM, L OE
6 D% LESPLHRLM, LEOSH, EOLHLME, KEII2>SH, Mils
OOHFLM, FILSHOOIMOEME, ESOLIR LS, F)ISHLitLiE
fi R = ] LS POI LA, MILSHLOEH, FNSH LI LN
iz IREB SOOI, IRESZT LA, &) SHHI L
J i - 22 FIRSOOIULME, ZiEdH U 2 2 i L%, B2 O
= JKBSOOHLME, 1L Sp5Hit L
O 7 I ASOLIRLIE, ZESOLIRLME, ZETOM, KRySHOOHtLA
JEI B3 A SHHH LM, fidSHOOmLIE, Ko ShbitLid
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R 2-2. BXE (FL., mm) (ZX5KE (W, g) THIROHEEH: E
WHLE-ET L
Ln(W) ~ 815 +In(FL)+ B
) I 95% 11 95%
BRI | HEEfE S.E. tfl R - ~
= e piE (EHEXR | SR
iy -10.811 0.063 | -172.338 <0.0001 -10.934 -10.688
In(FL) 2.847 0.009 300.428 <0.0001 2.829 2.865
REH (FK) -0.051 0.006 -8.152 <0.0001 -0.063 -0.039
MR 2-3. ZHEO VAT 4 v 7 AUFE T VO REHE RO E
A) EFILD AIC
E5 )L AIC
Ffiy ~ RBXEME + R 1561
Fiin ~ RXRMER 2180
B) AIC /BT /L DOHEEKE RO
INTA—HHETEAE
i =l B X KRk FREHA (FK)
1 -12.735 0.522 -12.285
2 -24.420 0.743 -16.650
3 -39.813 0.952 -17.765
4+ -55.682 1.138 -17.842
S.E.
i =l B X KRk FREHA (FK)
1 1.207 0.027 0.275
2 0.982 0.021 0.206
3 0.994 0.019 0.242
4+ 1.797 0.018 0.454
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M3 2-4. 2025 4ED Age-length key (ALK)

A) 2B AT (v 7 EFETIVTHE L7z ALK

BXE 1~6 4 (&) 7~12 A (%K)

P R I " " " " R
(cm) Omc 1m  2m 3/ 4+ Ome 1m 2/ 3m 4%
30~38 0.05 094 0.01 0.00 0.00 1.00 0.00 0.00 0.00 0.00
40~48 0.00 095 006 0.00 0.00 098 0.02 000 0.00 0.00
50~58 0.00 065 035 0.00 0.00 025 074 001 0.00 0.00
60~68 0.00 0.16 0.79 0.05 0.00 0.00 094 0.06 0.00 0.00
70~78 0.00 0.02 066 030 0.02 0.00 0.61 034 005 0.00
80~88 0.00 0.00 0.17 061 023 0.00 0.07 036 043 0.15
90~98 0.00 0.00 001 029 0.68 0.00 0.00 003 030 0.67
100~108 0.00 0.00 000 0.06 094 0.00 000 000 0.01 093
110~118 0.00 0.00 0.00 0.01 099 0.00 0.00 0.00 0.01 099

it 4 ARE, 1~3 AICEONTZERTIIEAOREFEmEZ 1 A Lz,

B) & X EPERRI O EFEBLE S D LR

B E 1~6 A (&) 7~12 A (¥k)
W% o " o o " " " . . .
(cm) 0 7% 1 7k 2 7% 3K 445 0 7% 1 7% 2 7% 3% 4+
30~38 T — AL 1.00 000 0.00 0.00 0.00
40~48 0.00 1.00 0.00 0.00 0.00 100  0.00 0.00 0.00 0.00
50~58 000 076 024 0.00 0.00 024 0.76 0.00 0.00 0.00
60~68 000 0.12 082 006 0.00 0.00 094 0.06 0.00 0.00
70~78 000 002 069 028 0.01 0.00 0.60 034 0.07 0.00
80~88 000 001 012 062 026 000 0.16 042 026 0.16
90~98 0.00 0.00 000 038 0.62 0.00 0.00 0.00 0.00 1.00
100~108 T AL T AL
110~118 T AL T AL

it 4 ARE, 1~3 AICEONTZERTIIEAOREFEMZ 1 mINE Lz,
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&8 2005 2006 2007 2008 2009 2010 2011 2012
LA 0.50 0.41 0.43 0.54 0.68 0.54 0.83 0.79
[ON-3'] 0.32 0.62 0.43 0.47 1.05 1.14 1.33 1.47
LA G

(B 2013 2014 2015 2016 2017 2018 2019 2020
LA 0.81 0.91 0.81 0.98 1.11 0.99 1.46 1.99
O 1.49 0.92 1.15 1.31 1.40 1.08 1.09 1.43
LA PR 0.32 0.51 0.30 0.48 0.55

dE 2021 2022 2023 2024 2025
i LA 1.79 1.49 1.32 1.14 1.47
O 1.00 0.79 0.81 0.80 0.89
IR 0.53 0.34 0.17 0.47 0.35

WE+R 26, /JVRIAMN) I T— AT v AICEVELNTZF2a—=7 VPA I

B DHEEE D 90%/1E 18 X [H]

IRG A=K 5% 50% 95%
2025 FOFIFaE () 3578 4771 6363
2025 FOEPRE () 5858 7444 9558
2025 FEO AR (T2) 1999 1999 1999
2 —3IF)LF 0.84 1.22 1.89
qi 0.00049 0.00054 0.00059
Q 0.0011 0.012 0.11
qs3 0.071 0.088 0.11
o1 0.13 0.19 0.25
o2 0.21 0.30 0.41
o3 0.16 0.30 0.46
b2 0.29 0.59 0.91
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WIRE 27, PRTHOST 2 —

- R Fmsy F2025° FRRE HIRELT i

(E1) (£ 2) (£ 3) (g) =¥ HE

0 7% 0.01 0.01 0.01 909 0.1 0.0

1 7% 0.23 0.21 0.25 1,999 0.3 0.5

2 i 0.76 0.70 0.82 2,743 0.3 1.0

3% 1.00 0.92 1.08 3,539 0.3 1.0

472l b 1.00 0.92 1.08 4,925 0.3 1.0

1A 4 RN IEHE R 5 C MSY 2 FBLT 2 KMEDHEE ORRIAEH L7238 R (7
Db, A4 FEEPRFEM T O Feurrent O EINE)

T 2 A 4 FEEMERERE S THEE Sz Fmsy (372, S0 4 HFEEFFHE T
Fcurrent |Z Fmsy/Fcurrent Z#MT 724 D),

T3 AR OB PG CHEE X 4172 2025 F O ER] F Ed L OVELT 5 4F[H (2021~2025
) OFEIRENSRDTZ%SPR % LR OBREO FCHBA LB L TR LE, =
O F fiE1E 2026 F DR OUE T L,
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HREM3 BE/NTA—F LFMERDOBE

MiRF 3-1. FAEERRKNDNT A=

PR RERIFREC bk | B a b S.D. p
W= AT (97 W/;; * & 0419 | 8907 0.435 -

A lFFUELBITNARETOME (TRE/FY), bidffrinusa o (Fv), SDITMA
DIXHEDOEDOREZEHLOTIEE IR EOERERZ) | pldH CHHBERETH D,

MEF 32, EHILVEM L MSY

HH [ Wt

>~

H A BULE A, e KFFeAEE & MSY 23R8 281 &
SBtarget 12.9 Thv

(SBmsy)
SBlimit 57 Fho [BRVE B ELVEl, MSY @ 60%DifJE B NSO HH AR
1mi .
(SB0.6msy)
SBb 00 Tl YK UE, MSY D 10%0D &N 5RO A8 &
an .

(SB0.1msy)

SBmsy ZifERF3 DU GRELR L F)
Fmsy (0 7%, 1 %, 2 %, 3 %, 4 kLA k)
=(0.01, 0.21, 0.70, 0.92, 0.92)

%SPR (Fmsy) 30.3% Fmsy (2%} %%SPR

MSY 5.6 Thy | B RFfpiAPE & MSY
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e 3-3. TFEOB AR L RET

HHH ([} wii

SB2025 48 Thr | 2025 FEDO BB

2025 FFOEMEIE (RIELREL F) (0 1%, 17K, 2 1%, 3 %, 4 iA )

F2025
=(0.05, 0.30, 0.62, 1.22, 1.22)
U2025 31% 2025 D EEIS
%SPR (F2025) 28.1% 2025 4D %SPR
%SPR (F2025°) * 27.8% AR O E (F2025°) 12X )3 5%SPR*
EHILUEE & DLk
SB2025/ SBmsy 037 KA E f MSY A 3281 581 & (SBmsy: H
(SBtarget) ' A PR VEAE) 1230572 2025 AEOBlIFA RO L
SBmsy ZHERFT DI IZRITD 2025 FEDifSE T
F2025/ Fmsy 1.14
D #*
B KUE MSY % BT 5K %L FE15 (0.37 %)
T D /K HE SBmsy Z#EFFT DK R EA1% (1.14 %)
B EOE)H AN

* ORPRI L OERBIREVRIZ 2025 E L R U & L., AR EICEDT 5 4E[ (2021~2025
) O TR O 7M1,
#% 2025 AEDIEIRFT D N T Fmsy DIfSEE% 5 2 5 F 2%SPR #5 L TR LR 7ZHER,
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MREE 3-4. THIRER L THB AR

2027 FEDF o (THIEYE) 5.8 The
2027 FED .
o 90% BUIR DI IEEIC T
HH i TR IR S
TS fiE LIS (%)
(FF>) (F/F2025°)
(Fhrv)
p=1.0 2.3 1.8 — 3.0 0.95 24
p=0.9 22 1.7 — 2.7 0.85 22
p=0.8 2.0 15 -25 0.80 20
p=0.7 1.8 14 - 22 0.66 18
p=0.6 1.6 1.2 — 2.0 0.57 16
p=0.5 1.3 1.0 - 1.7 0.47 14
p=0.0 0 0- 0 0 0
F2025° 2.7 19 - 2.7 1.17 28
e 3-5. ABC & THIgAE
2027 D 2027 FEOF M E BUROUIEEC

i N 2027 4ED

ABC g RESLES *T 5kt S (0%)

(Fh) (Fh) (F/F2025") mEEET

- 5.8 0.76 20

AR
* ABC (3, ARFEOIENE S T VAN TEIRE P #HIB T DMt | THROMD S, KR
BURFHRR | 2R CEDONIRICEESND,
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HEEH4 HEHKROME

P AR PEBRBR T 78 B (Fnalk L R~ K3 IR o0 11 IR) 12 L 0 FE i ST 5 HLEE B %
v b, BELOWRA NORPAC 3 v b OFHiE R, 12 L 2 INHETFH A0 NI 4 12 ISR
THEIICHE SN TS (R 4-1), 2016 FELUEICALOHAGE D B EB#ECIThi iz A
FHA OFE A A, JITE - 5 (2008) ICHESWTHRFIE ST HMEE 1m? 24720 oW
U7 O ERI Uiz, SAEOETHE S O A L THEEOEINEE L Lz,
FELREINTHD 5 A, 6 HDIFOSAK ZM R 4-2 IR LTz, EICRE#HEND R
BRIBIZ T CTH U T OIFAHERR S iz,

51 A 3k
EPIEE - 884 5L (2008) 1980~2005 FOWTNIEIZBIT 205 7 FA U > OEIIE
. HIKEE, 74, 636-644.
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HRERS BEEFMEDOLE

AAEFERHRIZ 31T 5 2026 FFOBMEHEEME (4.9 T ho) 1E, WFICHEBI SRR O T IS
I (DR, 9.1 T hY) K0 AZeholehy, A 6 FEER LOER 7 MR L 0 £
STz (FEX 5-1, ez 5-1), aiE OBl & LT, MADRHEERSR D THl S b
XD REENYBYIORE LY EhoT-2 & & AT 4 455N (%2 mIEH 2023)
CRBWTEREEEMEORE TEZIZICD E LMl hE2 R L2 LI L 2ETHRED
THEEDOEENE Z 5ND, %BEOHMB & L TiE, AEEFMICI T 2024 4F 0 SEE
MWUEPIORE L VRN -T2 LT b D, FHEEED D 10 F1% & 72 5 2037 FIIET
PSR X VEAE R RE O I & RIFREE & 7 o 7,

5| Ak

%2 [ - - FET K - ATER RS E - G N - B RIS - JEHERIE - AR PIIE - T (2023)
B U Z I NHE R RE O E IR B FEEAR 2oV T, FRA-SA2023-SC06-104. 5 pp., /KEEHF
I - BH A, Mk,

[ mxmpssm [ 2025
[F=] 2023¢FRzapfli [ 20264FREET(H
E= 2024 74H

MARE(FRE)

20,000 4

6,000

15,000
10,000 4 4,000 4
5,000 4 2,000
0 T T T T T 0 T T T T T
2015 2020 2025 2030 2035 2015 2020 2025 2030 2035
RER (b)) SREE OLE(F/Fmsy)
10,000 A 2.04

7,500

5,000

2,500

0 T T T T T 0.0 T T T T T
2015 2020 2025 2030 2035 2015 2020 2025 2030 2035

MR 5-1. AR REFTARIC S < Rk TR 3 & o ik
IREVIMF TR B 22538 C o Lo B0 4 R BB RGN I 255 < FRER PRI R, ST s
5 (2023) FEEPEFHMICIES PR FRIRE R, FrEalXSF 6 (2024) 4 &G I
FEOFERTHFER, HEXSF 7 (2025) FEEEFFHEICES Rk PRI R, %
BEIXAF 8 (2026) FHEEIRAAGIZEE D PR THIFE R, B=0.8 DA Z R LT,
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MR 5-1. BEOMEELR OB AE, FHE, MARK

a) BME (ThH)

PEAM AR /4R 2022 4F | 2023 4 | 2024 4F | 20254 | 2026 4F | 2027 4
MSY SLERs 7.9 9.1 11.4 12.9 13.8 14.2
(2022 4F-E)

2023 4F LR 5.4 5.1 5.1 7.0 8.5 10.2

2024 4F KR 4.2 35 3.5 3.6 53 6.6

2025 4 FEREAT 4.4 4.0 4.1 43 4.8 6.5

2026 4 FE A 4.4 4.1 4.4 4.8 4.9 5.8

b) MAEREH (TFR)

PEAM AR /4R 2022 4F | 2023 4 | 2024 fF | 2025 4F | 2026 4 | 2027 4F
MSY FLER 2909 3550 3633 3703 3691 3726
(2022 )

2023 4 LR 1244 2123 2142 2821 3198 3498

2024 4 FEFHM 1305 1662 1453 1506 2211 2826

2025 4F BT 1318 1449 1408 1793 2005 2671

2026 4F B 1414 1583 1275 1999 2058 2386

B & 08 & LIGEOIMEL T U AITHES Rk TR R Z TR, FRR TR RIT A&
TR L, TRLSOHEE T & 2 KA R TR,
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FEAMAREE /AR 2022 4 | 2023 4F | 2024 4F | 20254 | 2026 4 | 2027 4R
MSY SLERs 3.4 3.3 4.1 4.8 52 53
(2022 4F-E)

2023 4 BE R 2.6 2.6 1.6 2.5 3.1 3.7

2024 4F BT 2.6 23 2.3 0.8 1.8 23

2025 4 FEREAT 2.6 2.2 1.9 2.0 1.5 23

2026 F EFEAT 2.6 22 2.0 2.3 2.3 2.0

d) LD (F/Fmsy)

PEAM AR /4R 2022 4F | 2023 4 | 2024 4 | 2025 4F | 2026 4 | 2027 4F
MSY 51w 1.01 0.80, 0.80 0.80 0.80 0.80
(2022 4F)

2023 4R 1.20 1.24 0.68 0.78 0.79 0.80

2024 4F BT 1.72 1.79 2.08 0.45 0.68 0.75

2025 4 FEREAT 1.54 1.33 1.13 1.14 0.64 0.76

2026 4 FEREAT 1.58 1.30 1.04 1.14 1.17 0.76

B & 08 & LIGEDIMEL T U IS SRR TR R Z R, FRR TR RIT A &R
TR L, ThLSOHEE R & 2 KA R TR,
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HMEREM6 FRMEEROFHM

ARSI 2B (T2

s 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
Or% 557 1,485 529 804 422 505 437 344 52 21 10
1% 852 899 1,043 302 831 660 242 241 104 54 24
2% 1,335 630 586 416 524 332 346 54 103 30 64
3% 630 607 261 390 227 177 92 46 103 82 14
475% 181 184 149 170 14 42 48 17 22 2 3
Sl b 73 33 72 47 14 8 11 13 0 0 1
i 3,628 3,839 2,640 2,129 2,032 1,725 1,175 716 384 189 115
AE AR & (b))

A 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
OF% 412 860 356 536 376 446 407 369 81 25 13
1 5% 1,184 992 1,051 309 1,032 858 405 424 183 82 43
25% 2,235 996 953 795 917 664 837 151 227 85 265
3% 1,387 1,050 688 784 598 481 268 181 411 394 89
45% 509 480 535 417 42 140 157 76 124 15 25
5Ll B 270 108 319 188 56 33 46 70 3 2 7
&t 5,997 4485 3,902 3,029 3,021 2,623 2,120 1271 1,029 603 442
FERnBIF GRERED

s 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
0% 0.17 045 026 037 024 059 051 096 023 022 0.06
1% 039 046 066 023 081 074 064 059 091 041 042
25% 076 0.64 071 070 091 1.14 147 032 063 084 1.8
35 095 1.19 069 270 135 1.14 158 094 320 284 1.78
455 152 099 141 213 1.09 130 145 399 404 095 1.78

Si P b 152 099 141 213 1.09 130 145 399 404 095 1.78
B 0.88 079 086 137 092 103 1.18 180 2.18 1.03 1.23

BB IR R (TR

4 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
0% 3,734 4338 2463 2,760 2,071 1,186 1,151 585 264 114 166
1% 3,084 2,849 2512 1,725 1,733 1,472 593 626 202 189 83
2% 2920 1,551 1,337 963 1,018 569 522 231 257 60 93
3% 1,192 1,014 606 486 355 303 135 89 124 101 19
45% 270 341 229 224 24 68 72 21 26 4 4
S b 108 61 111 62 25 12 16 15 0 0 1
&t 11307 10,154 7258 6220 5226 3,610 2489 1567 873 468 366

A IR, B ()
F 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

0% 2,763 2,510 1,656 1,839 1,845 1,047 1,072 628 409 136 218
1% 4,285 3,143 2,530 1,767 2,152 1,914 993 1,103 356 283 149
27% 4,888 2,450 2,174 1,839 1,782 1,137 1262 641 565 174 387
3% 2,624 1,754 1,598 977 937 822 393 346 498 486 124
45% 757 887 823 550 73 225 238 90 147 28 35
Sk L b 401 200 491 248 98 53 70 83 3 3 9
il 15,718 10,945 9,272 7,219 6,887 5,197 4,027 2,891 1,977 1,112 922
B 10,813 6,863 6,351 4,497 3,966 3,193 2459 1,711 1391 834 630
R BIIAE (g)

£ 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
0% 740 579 673 666 891 883 931 1,073 1,550 1,200 1,315
1% 1,390 1,103 1,007 1,024 1,242 1,300 1,675 1,761 1,760 1,500 1,800
2% 1,674 1,580 1,626 1910 1,749 1,999 2416 2,776 2,200 2,886 4,166
3k 2,201 1,730 2,636 2,010 2,637 2,711 2906 3,901 4,000 4,800 6416
4i% 2,807 2,604 3,595 2,452 3,030 3,307 3,306 4,350 5,700 7,500 8,001

SiPA b 3,706 3,260 4,442 4,024 3900 4,264 4,299 5410 6,873 9,300 7,800
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HEEMG6 (FE)

i A (T2)

&£ 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0k 8 18 29 20 86 60 26 66 41 17 76 88
1% 30 14 111 94 265 282 185 218 300 286 219 403
2i% 13 25 22 67 &1 146 363 131 130 111 117 73
37% 8 10 20 8 21 18 15 53 26 18 31 38
45 LA - 2 2 4 7 3 8 3 4 7 5 8 6
il 2,059 2,069 2,186 2,197 2457 2,518 2,596 2,476 2,509 2,443 2458 2,617
Al 1] i B ()

i 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

07k 10 23 33 22 61 67 28 79 51 18 65 116
17k 59 31 216 206 515 579 320 491 633 581 508 800
2% 59 121 100 278 287 490 1,024 387 441 365 352 244
3% 56 71 134 51 122 94 69 245 115 &5 141 178
4% LA 1 16 17 30 58 23 59 23 23 44 32 47 44
&l 199 263 512 615 1,008 1,289 1465 1,224 1,283 1,082 1,113 1,382
G il SCIY 5

& 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

07% 0.10 0.06 0.09 003 0.08 0.11 0.05 0.10 0.06 0.04 0.08 0.12
ik 029 025 055 049 075 038 057 067 086 078 083 0.72
2% 046 046 093 092 130 181 166 136 148 1.13 1.06 0.88
37k 1.17 099 106 125 105 167 129 176 143 101 155 1.70

4% LA 1 1.17 099 106 125 1.05 1.67 129 176 143 101 155 1.70
A 064 055 074 079 085 1.13 097 1.3 1.05 0.79 1.01 1.02

FERERES (TR)

F 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 89 355 345 664 1230 607 598 738 719 516 1,087 807
1% 141 73 303 284 582 1,032 492 516 606 612 451 911
2% 40 78 42 129 129 203 521 205 195 190 208 145
3% 14 19 36 12 38 26 25 74 39 33 46 54
4% L B 3 4 6 11 5 11 5 6 10 9 11 9
&t 288 529 733 1,101 1,985 1,879 1,641 1,540 1,570 1360 1,802 1,926
FEERIE IR & Ha R (h)

S 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
07% 108 442 386 738 881 674 663 884 899 560 930 1,062
17% 273 164 590 620 1,132 2,118 852 1,164 1277 1,245 1,045 1,810
2% 186 378 192 537 459 680 1470 605 664 627 627 485
3% 94 131 238 84 217 135 111 344 175 155 209 253
4Ll = 27 32 54 94 41 84 37 33 67 59 70 62
i 688 1,146 1459 2,072 2,730 3,692 3,133 3,030 3,082 2,647 2,880 3,672
HAeRE 443 622 778 1,024 1,283 1,959 2,044 1,564 1,544 1464 1428 1,705
FEHn R R E (g)

4 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
0% 1211 1246 1,121 1,110 716 1,110 1,110 1,198 1,250 1,085 856 1316
1% 1,940 2,241 1,945 2,184 1,945 2,053 1,730 2,254 2,109 2,034 2319 1,986
25% 4611 4,845 4,542 4,152 3,545 3,348 2,820 2,945 3399 3295 3,018 3,332
3% 6,639 6,902 6,543 6,770 5,680 5,151 4,520 4,671 4,459 4,707 4,584 4,721

4Ll B 8,608 7,986 8499 8,591 8,382 7,564 7,114 5371 6,529 6,762 6,169 6,948
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HWEEHG6 (k=)

ER R E R (T2

4 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
05k 191 132 91 45 29 115 54 21 62 17 22 2
1% 275 304 207 466 274 434 362 408 209 539 353 402
25 174 139 375 156 407 301 250 279 337 351 768 294
3% 34 65 41 117 79 148 81 100 62 87 82 332
4Lk 6 3 10 6 37 21 44 51 55 16 17 30
&t 680 644 723 791 826 1,019 791 859 725 1,010 1242 1,059
Efnp R E (h)

e 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
05k 161 155 88 53 33 134 59 22 49 17 21 2
1% 598 529 411 792 582 933 767 818 464 972 748 747
25% 504 404 1,023 428 1,065 815 692 792 1,005 1,000 1,742 814
35k 133 276 164 466 301 524 303 349 241 321 276 1,082
4 LAk 41 20 54 36 168 114 206 239 279 88 87 129
i 1,436 1384 1,740 1,775 2,148 2,519 2,027 2220 2,038 2398 2875 2773
FinBIF (fRERED

i 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
07k 0.13 0.16 0.05 0.04 002 0.10 0.04 002 002 0.0l 001 0.00
1% 068 031 041 038 034 052 053 048 026 027 038 0.37
2% 095 110 092 072 080 090 0.76 130 1.15 1.15 091 0.74
35K 211 167 165 102 124 092 075 097 161 140 1.15 198
4% LA B 211 167 1.65 1.02 124 092 0.75 097 161 140 1.15 198
E ] 120 098 093 064 0.73 0.67 057 075 093 0.85 072 1.01
ERERER (TR)

4 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
05 1,670 936 1,975 1,281 1,397 1,250 1,437 1,181 2,990 1,447 1,682 1,382
1% 646 1329 721 1,701 1,116 1236 1,022 1,248 1,048 2,646 1294 1,501
2% 328 242 723 355 858 591 542 446 574 596 1,497 654
3% 45 94 59 213 129 285 178 187 90 135 140 448
4% LA B 8 5 14 10 60 40 96 96 80 25 29 40
i 2,698 2605 3492 3,560 3,559 3,403 3275 3,157 4,781 4,850 4,641 4,025
ERBIE IR R, Bl s (h)

s 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
05 1,405 1,096 1,922 1,505 1,569 1,455 1,565 1,218 2,352 1,512 1,622 989
15k 1,403 2312 1,428 2,890 2,369 2,658 2,167 2,503 2,321 4,775 2,741 2,787
2% 953 703 1,975 972 2244 1,597 1,504 1265 1,711 1,699 3,395 1,815
3h% 175 396 235 846 493 1,011 664 655 351 495 470 1,458
4Ll B 54 29 78 66 275 219 451 448 405 136 149 174
&t 3,989 4,535 5,639 6,279 6,950 6,941 6,351 6,088 7,139 8,616 8,377 7,223
HAaE 1,883 2283 3,002 3,329 4,196 4,157 3,702 3.619 3,627 4,717 5384 4441
EERRINERIRE (g)

e 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
05k 841 1,172 974 1,175 1,123 1,164 1,089 1,031 787 1,045 965 716
1% 2,171 1,739 1,982 1,699 2,123 2,150 2,122 2,005 2215 1,804 2,119 1,857
25 2,901 2,907 2,731 2,734 2615 2,703 2,773 2,839 2,983 2,851 2268 2,773
3% 3,918 4,221 3,958 3,969 3,827 3,542 3,721 3,502 3,902 3,665 3,369 3256
4% 0Lk 6,412 6,027 5,687 6,329 4,597 5426 4,691 4,684 5081 5391 5,089 47381
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HEEMG6 (FE)

FERpIEE R (TRE)
4 2022 2023 2024 2025
07k 9 48 15 97
1% 349 366 272 251
2% 401 246 239 314
3% 166 145 148 157
4% LA 36 23 27 42
i 960 829 702 861
ERRREE B ()
A 2022 2023 2024 2025
0%k 7 36 12 72
5% 722 746 557 532
25% 1,089 722 692 902
3% 593 539 560 582
4L kB 171 109 136 198
&t 2,582 2,152 1957 2286
ERBIF (RIERED
s 2022 2023 2024 2025
Ok 0.01 0.03 001 0.05
13k 039 041 026 0.30
25% 094 061 059 0.62
35k 1.78 142 1.16  1.22
4% LAk 178 1.42 1.16 1.22
A4S 1) 098 078 0.64 0.68
Eimp B EE (TR
s 2022 2023 2024 2025
V53 1,414 1,583 1275 1,999
1% 1,248 1,271 1,387 1,139
25% 766 625 626 793
3% 232 222 251 258
4L B 50 35 46 69
i 3,710 3,737 3,585 4,259
ERRRIE IR A, Bl A ()
s 2022 2023 2024 2025
OF% 1,140 1,193 1,054 1,466
1% 2,587 2,589 2,839 2413
25K 2,080 1,830 1,812 2,278
3% 829 826 948 959
4Ll kB 239 168 230 326
i 6,875 6,606 6883 7443
Bl 4441 4,118 4409 4,770
IR A ()

2022 2023 2024 2025
07k 807 754 827 734
1% 2,072 2,037 2,047 2,118
25% 2,716 2,928 2,892 2,872
3% 3,572 3,720 3,778 3,715

4L b 4,786 4,748 4976 4,734
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WREEH 7 EHEBUR

T fy O 1 1999 AR I HR B Chi £ V) L2002 48 > & WA PN 0D 75 I C I HE S A,
2020 4R THT L7z, MRS 7-1 1T 2002~2020 4F % O FfE ot 25, IANRR, 1BAE,
WINhROHERE 2~ LT, ARkt E (70 mm LLE O Hi R E+70 mm A O it 2 3%
/4, /NIEDS 2008, Obataetal. 2008) 1% 2002 4E D 12 TEN S 2007 4D 29 J5 & F THIM
B Td o 7223, 2008 FF-0 HIEAMEI & 72D | 2020 FETIE 8 TR & 72> T D, iifad
BAZRIT, 2002 ED 1.8%70>5 2003 4E0D 14.7%FE T EF L2 % I3 FEE T, 2020 4Fi
0.4% & 72> 7=, AT, 2002 4E0 0.18 7> 5 2003 420 0.73 £ T EH L7213 K FE
T, AR L 72572 2020 £ TUE 0.09 T - 7=,

5| Ak

Obata, Y., H. Yamazaki, A. Iwamoto, K. Hamasaki and S. Kitada (2008) Evaluation of stocking
effectiveness of the Japanese Spanish mackerel in the eastern Seto Inland Sea, Japan. Rev. Fish.
Sci., 16, 235-242.

ANJRZRAL + (LIRS - T ARGLE « SEABA R - BlRyE=E - JLBE— (2008) B X I FA T
FAOGRERENOGRE LYY 7 NLHEEBRIC L D 0 mAINAERO Liih &,
H7KEE, 74, 796-801.

MR 7-1. RO, MARE. BAR, IR OHS

i R (TR)  Aabii s _ AR (TRE) TRAR

i e P (F) R T () T
2002 92 117 121 1,208 22 1.8 0.18
2003 99 94 123 518 89 14.7 0.73
2004 76 20 81 577 20 3.4 0.25
2005 156 3 156 708 31 4.1 0.20
2006 147 0 147 661 58 8.1 0.40
2007 270 80 290 478 38 7.3 0.13
2008 192 20 197 1,068 19 1.8 0.10
2009 230 41 241 789 18 2.2 0.08
2010 200 18 204 1,644 26 1.6 0.13
2011 134 0 134 910 26 2.8 0.19
2012 68 32 76 1,960 15 0.8 0.20
2013 78 0 78 1,258 23 1.8 0.29
2014 72 12 75 1,384 13 0.9 0.17
2015 26 11 29 1,250 0 0.0 0.00
2016 70 0 70 1,428 9 0.6 0.13
2017 65 0 65 1,180 1 0.0 0.01
2018 70 0 70 2,990 0 0.0 0.00
2019 45 0 45 1,448 0 0.0 0.00
2020 75 9 77 1,684 7 0.4 0.09

2N Rt B F= R o R+ N i 2 /4.
TEARIL, 2002~2019 4E1X 1 kHF, 2020 413 0 s OfE,
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HRERS 205 FD0BRAERERDHEESEIZDONT

2025 RN T, BT ORPCR N ELTF 2B <2 5 A (2019~2023 42) DR
FOWIPFELWE W RED T TEIRBEOHEE 21T > Tc, ARPEEFHMIZ ISV TREED
IRE (EVTAEOBRIRED 2020~2024 FEFEOFBRBOFHIZE L) 2@ L. 2025 £
0 DEWRETL 9,470 TR L HEE S (iR 8-1), MAENBERKTH -7 4,338 F
B (1988 4FMMA &, K 4-1) O 2 5 EHEE SNz, Flo, RRFECHEE S iAER
FRIZBWTHEBILET — X D 90% N E 45 EHEE SN HHEIPHD B R E A7z (2 8-1).,
ARRFETIL 0 kAU T RIERN SR L 2 6, EMAEBRBIEEAFA TE Ty, Lk
B ANRY T 4 TEHTOFRER NG 2R — MEST CHEE S 4025 ELEFE O AN ST AE ENED
BWMEA S D Z EBREIN TS (i 2-4), 2Dz, RELFLTIX, ZHIEMN
(2022) THEE SN T-HAERMRRZ v, :T~%%ﬁ?”ﬁéhkﬁ@%#%®mﬂ
BEOWIFRHEZ 2025 FOMARITEE LTc, FAEERR) D OWIFHE L L25A121% 1,999
TR EHEE ST, 2024 FFOHEEM (1,275 TR) ERREL 2o,

5| Ak

LA IR - AR E - SEIEA - R T E 1 - R - K TIET - HorlE—
(2022) F1 4 (2022) FEEY D T W NVESREE O BLME(E S 1T BE T D WP SERE BT R
HAEE FRA-SA2022-BPR12-2. 40 pp., /KPEEMTSE - 2B kEHE, Rk,
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HE= (Th)
BAZUTZ: HS, ECHHE: 0, Bi{biEL2, AlCc: 46.74

X 8-1. Bl L IMAREORBEGR (FAERBR)
FAEBIRICIZACHBEEZSBSE LWR Yy r— -« A7 1 v 7 (HS) BIFAERGRKE
AWV, /N ZIRIC I D NG A—FHEE H AT o 10, FREILENI R ERIR D HT I
L7504 FEREFHERFD 1987~2020 FEOH AR EMAREZ T (7272 LEIEHET
&5 2021 FFIFFR<) o R OBEFITMAREOFME (EENFE) 2T, HPOHFARE
BRI (FFER) oL FoMRBRIT, IJESN TV EAEBRICBOWTERT -2 0
0% E FALD LHEE SALLHIPH CTh D, HIKIFNIAFEFHMIZIS T D 1987~2020
FoOPAEEIMARLZRT, REIENIER 5 M (2020~2024 ) OFLAE LA
BAERT,
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MR 81, BESER (2020~2024 ) OBIREEZ DIEROBINKRIZBB L5550
E R ARAT A R

WOER wURE Bifak AR REEIS  E/EERDER

e %SPR F/Fmsy

(b)) () () (FR) (%) (J2/kg)
1987 5997 15,718 10,813 3,734 38 035 206 175
1988 4,485 10,945 6,863 4338 41 063 151 212
1989 3,902 9272 6,351 2,463 42 039 137 231
1990 3,029 7219 4,497 2,760 42 0.61 168 2.6l
1991 3,021 6,887 3,966 2,071 44 052 132 247
1992 2,623 5197 3,193 1,186 50 037 93 297
1993 2,120 4,027 2,459 1,151 53 047 115 290
1994 1271 2,891 1,711 585 44 034 92 307
1995 1,029 1977 1,391 264 52 0.19 107 417
1996 603 1,112 834 114 >4 0.14 125  3.02
1997 442 922 630 166 48 026 165 246
1998 199 688 443 89 29 020 249 134
1999 263 1,146 622 355 23 057 296  1.04
2000 512 1,459 778 345 35 044 175 192
2001 615 2,072 1,024 664 30 0.65 19.1 187
2002 1,008 2,730 1,283 1,230 37 094 131 250
2003 1,289 3,692 1,959 607 35 026 153 276
2004 1465 3,133 2,044 598 47 028 139 271
2005 1,224 3,030 1,564 738 40 045 167 234
2006 1283 3,082 1,544 719 42 043 141 266
2007 1,082 2,647 1464 516 41 033 158 216
2008 1,113 2,880 1,428 1,087 39 075 155 240
2009 1,382 3,672 1,705 807 38 046 148 248
2010 1,436 3,989 1,883 1,670 36 087 151  2.69

2011 1384 4535 2283 936 31 040 18.1  2.15
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iR 8-1. (frx)

R FRE BARE AR RERES FAERRIR

T ) v FR (kg  SPR F/Fmsy
2012 1,740 5,639 3,002 1,975 31 0.65 20.6 1.88
2013 1,775 6,279 3,329 1,281 28 0.38 21.7 1.59
2014 2,148 6950 4,196 1,397 31 0.33 26.5 1.26
2015 2,519 6,941 4,157 1,250 36 0.30 20.2 1.69
2016 2,027 6,351 3,702 1,437 32 0.39 24.6 1.33
2017 2,220 6,088 3,619 1,181 36 0.33 222 1.61
2018 2,038 7,139 3,627 2,990 29 0.82 25.1 1.47
2019 2,398 8,616 4,717 1,447 28 0.31 232 1.64
2020 2,875 8,377 5,384 1,682 34 031 23.2 1.55
2021 2,773 7,223 4,840 1,382 38 0.29 259 1.38
2022 2,582 6,875 4,441 1,414 38 0.32 239 1.58
2023 2,152 6,606 4,118 1,583 33 0.38 26.0 1.30
2024 1,957 6,883 4,409 1,275 28 0.29 29.7 1.04

2025 2,286 12,923 4,770 9,470 18 1.99 28.1 1.06
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    N  4 + ,   y + 1 =     N  4 + ,   y  exp ⁡   ( −   F  4 + , y − M ) +     N  3 , y   exp ⁡ ( −   F  3 , y − M )


    C  a , y =   N  a , y  { 1 − exp  ( −   F  a , y ) } exp  ( −   M 2 )


  −   F  4 + , y − M


    N  a + 1 , y + 1 =   N  a , y exp


   S 0 =1,     S  a+1 =  S a exp(-  F a -   M  a ),    S  4+ =  S 3  exp(-  F 3 -   M 3 ) / (1- exp(-  F 3 -   M 3 )


  YPR=   ∑  a=0  4+   { 1-   exp ⁡   ( -  F a ) } exp(-   M  a /2)  S a  W a


  SPR=   ∑  a=0  4+   S a  W a     m  a


    q  f =  exp ⁡   (  1    n  f  (   ∑  y = Y −   n  f  Y    l n ⁡      I  f , y    B    b  f ) )


  B =    {    　   ∑  a = 1  4 +    N  a , t                                                                （ 漁 業 標 準 化 CPUE の 場 合 ）     ∑  a = 1  4 +    N  a , t     W  a , t     m  a , t                       （ 平 均 卵 密 度 の 場 合 ）  


  −  ln ⁡  L =   ∑  f    ∑  y       [  ln ⁡    I  f , y −  (   b  f  ln ⁡  B +  ln ⁡    q  f ) ] 2  2     𝜎  f 2 −  ln ⁡   (  1   2 𝜋   𝜎  f )


   N  a,2025 =  C  a,2025   exp(   M  a /2)  1-exp(-  F  a,2025 )


   F  4+,2025 =  F  3,2025


    F  a , 2025 =     ∑ 2020 2024    F  a , y    ∑ 2020 2024    F  3 , y   F  3 , 2025


   F  4+,y =  F  3,y


   F  a,y =-ln  { 1-    C  a,y   N  a,y exp(   M  a /2) }


   N  4+,y =  N  3,y    C  4+,y   C  3,y


   N  3,y =  N  4+,y+1  exp(   M 3 )    C  3,y   C  3,y +  C  4+,y +  C  3,y  exp(   M 3 /2)


  


 


   F  a,y =-ln  { 1-    C  a,y   N  a,y exp(   M  a /2) }


   N  5+,y =  N  4,y    C  5+,y   C  4,y


   N  4,y =  N  5+,y+1  exp(   M 4 )    C  4,y   C  4,y +  C  5+,y +  C  4,y  exp(   M 4 /2)


   N  a,y =  N  a+1,y+1  exp(   M  a )+  C  a,y exp(   M  a /2) 


  W = 1 . 917 ×  10  − 5     F L  2 . 847


  W = 2 . 017 ×  10  − 5     F L  2 . 847


  γ  ( SB 2027 ) =    SB 2027 −  SB ban   SB limit −  SB ban


  W = 5 . 686 ×  10  − 5   F L  2 . 676


  W = 1 . 504 ×  10  − 5   F L  2 . 943


    F L  t = 1182 . 8  ( 1 − exp  ( − 0 . 540  ( t + 0 . 147 ) ) )


    F L  t = 1011  ( 1 − exp  ( − 0 . 518  ( t + 0 . 222 ) ) )


    F L  t = 804  ( 1 − exp  ( − 0 . 908  ( t − 0 . 105 ) ) )

