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LI L, 2016~2023 4R H1IZ 0.4 TT~0.8 7 b2 CTHERS L. 2024 401X 0.7 77 b
velol, MAE (1ERAOEREL) X, 1997~2014 Fi#ICIX 1.6 T ~63 TR
& PRERRY O K HETTHERS L7223, 2015~2022 AL 0.6 T ~1.7 TR &7 ER
eV, 2023 AEJAHIIIEIN L C 2.1 THE L o728, 2024 FEi XA L 1.5 T HET
HoT,

SR3EI HBLO 8 ISz MEH LS BT 2R S 1280V T
ARRBEOFAFERMRITIZ Y » — A PERER RD Z#HAT L3z, LT, &
548 HICBfES e TEIEFTEHIET o METR] BRLO DKEBRE#HRS] Rt
T, AREEO BAEEBRILUEE, [RPVE LM, 200KEL S 0RE S T U AR ED b
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HIT 5 LK 2 FOGRE, &, F/Fmsy, BLOVEEE S
. B Has e B Mg E S
e ks - - - F/Fmsy -
(Fr>) (Fhr) (Fr>) (%)
2020 20.8 5.1 7.1 0.95 34
2021 21.0 7.4 7.3 0.95 35
2022 16.1 8.0 6.5 0.79 40
2023 23.1 5.0 4.7 0.47 20
2024 25.0 6.6 4.7 0.34 19
2025 39.1 9.5 14.5 0.80 36
2026 35.9 13.6 13.1 0.75 37
+ 2025, 2026 IO IZR R T RN EE SSEBETH D,
2026 FE I O 21X ABC OfEZ V=,
« ABC DOfEIE, 2020~2024 “Fia D H BISEE)E LR 2 HWT, 7 A ~3F4E 6 A
DAEIZHAE LTl CTH 5,

English title (authors)

Stock assessment and evaluation for longfin codling of Pacific stock (fiscal year 2025)

(Kunihiro Fujiwara, Yuto Suzuki, Eisuke Morikawa, Shun Tokioka, Toshiaki Shitamitsu, Hiroyuki
Togashi, Makoto Furusho, Jiro Nagao)
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H) O RNET — 2% T AR Al Bl Rl 2R
HARE A% (M) | 422720 M=0.357 Z (& (FH 7 1960)
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Kﬁﬁﬁ@%i4ﬂ~ﬁ$3ﬂf%0\@ﬁ®t%ﬁi4ﬂlﬁ&bf“éo
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FRIZZRBEIRE M & ST % (Mishima 1984, [X2-1)

~EXZINET T ELETTYH 10 LEORBER DL EBZZLNTEY ., Hx OREED
BEEHIIIRERN TH D7D, REEFE O ITD 7 & ST 5 (Bakkalaetal. 1984)
=L, BN TH~F 7D har KU T DNA f#fr cix, LiaEiricofi+ 28
LIS T 2B mA =R ITERD BTV (Sudaetal. 2017) , HARE ORI T
~ X T DOEIENTER S I D, IRt ORGSR £ OB D2 < OEEA FEINE I LEE
KRR FEICBEN L, PEINIC 2 2 E B ORERIEIZCRE > T A Z EBHLNITR > TV D
(f& HEEA> 1985, =JilEA» 2019) , 7o, MERECHRCH BACHLE AR o s &
& BRI JEZ 1T D i SE B OB I IIBIE TR DAL, D78 BRI TREEIN L,
AEHEE RPN (B35 3 2 B 2 AN O XEPEALER OFEAL & ITRIREECTH D LW L7z, 72
B, T TIEERBRKHEIGLE LR T SN A EEREZARREELE LTHR-> TS
{F-HERSCPE IR RIERI LIS D S5 AR KIEIL 40~550 m T (AREBIEA> 2002, Narimatsu et al.
2015a) . ZFHIMREEBEIZ1T 5 (FA 1974, Narimatsu et al. 2015b) , FFdLBEHIZ OV
TIEBH L MDITR > TR,
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~ X T OFIAEI IO E IEIESR e L. S E S E RSV b TE R, B
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T&E2 (REBIED 1992), v T OREITRL, AT L 725 8 5 TIKE 90 em, K
10kg IZEET 2 (¥ 2-2), HEITFIZE > TE L, HAEBESCESEOBIFH — D ORA
BREMEA L TWA EE XL TEY (KK 2006, Narimatsuetal. 2010) . 55 LARRIZITAL
FEOHALDBD LTS (FiEEES), EENREE & Flnk LOMEEORZRIT TR
LBV ThHD,

SL =1255.2(1—exp(=0.16(¢ —0.036)))
BW =7.07x10° x S[*
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(g THD, 2B MEITHEREA TRV Z EDRHER SN TWD Z LD (IREED 1992) .
HEREFZ 1T FE L TUN a0,

(3) Rk - pEDR

PEIEL A DR K O A O HBURILN & . ARRBED EEING X B HUIRAIB B0 H AR IR\
FOIED, ZEnESHINEZR L ORH L B2 b TWD (REIED 1990, RS
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B33 %5 (Narimatsu et al. 2010), 4 &Ll EIXIZIE TR CTOMEEDBEARTH EEZ HNT
W28 (AL 2006, Narimatsu etal. 2010) . ﬁ“% IR DL & & b ICBRB L O A 23
Ronsd EK 5-1. 5-2), 1996~2024 £ R 3 7% T 29%., 4 % T 76%& 72
S>TW5D,

(4) WA BaItR
BHAEMN X ATE N II 0 A 7 A, FO, BL O ESE, Bt x7
SHE, BRI - B - RAVHRSHCTH D (LA 1993, Takatsuetal. 1995, 2002,
PRI 2014), F=, DNO~F 1%, RO KBERICHEIND Z LRI TH
% (AR 1974),
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AT 1 AR TH 5,
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Z 1=, TO%IT 1.5 RIS TLE L TUWEA, 2018~2020 FEif L 1.0 5 HERE CHERE
L. 2024 FF{#EH1E 8.5 T &L o T\ D, BFMEXD 2 % 5 & 1E, 1993 i 6.0 T
WMo —2 Lol ZO®RBMEMICH 5, ITHFEIE 2011 I 1.6 T & oo 7214
’muﬁﬁ%u%4ﬁﬁﬂfﬁﬂ6?ﬁ?%%bfwkﬁ2%4$ﬁ@ik%<ﬁ&b
14 THL 2otz BIEIVEXDOF v Z— F 11—/ L% 1992~2004 ‘EifHIZ T T 1.5 F~
1.9 T L %<, Dk, :kifﬁ@b_ﬂwbto:kuh3¢iki%%Lht#\
2014 FEIEBILIEITES BT L W IZD20nb DD 0.9 F~1.1 T TEZEL TW5D, i
RDOA > & — kv — 1% 1989~1991 4Eif Iz 3 AL E&FLEk L QW aid, 2ok, Bk
FOHIR A MR R LR B b Uiz, 2011 AR LU B S8 1R o B e Bl i@#%
IIRVMECTHERS L TR0 . 2024 FifIE 20 T CTH 7=, ZD XL HiT, EBHLIFRIC
& UTH B X OB IE LV IZ B W TMIEDBREENEIL L TNWD EEXBND,
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4. ERODIKE

(1) EWEEAT O F 1k

4 H~FF3 HZEEIE L L, Pope (1972) O LMW cF2—=7 VPA (=R
— MENT) XV ERELHEE L7 2GR 2) . VPA IV 2 FEMmRITRE RS, 1Al
B B (4~9 A) &M (10 A~FF3 A) I2a0, F&ER, aFRELOERR
DEFEE TR ONTEREMEZ, FRERNT KD T age-length key THER 2R L TR
Too 2B, MO 1~6 UL EE G L L, 0 BN D g L L
Sfz, HEREEARER M) IZEHCR 5N EIREHE (7% 2FmE LT, |- HF
DA (HH 1960) 725 0357 & L7z, 72, bu—Afl& TROEmOBFE (2
#2-1, FEMNIIMREER 4 20 2EBREHBIEMEE L TF a—= 7 OB AW,
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Fer—LRREORHRTIX, BUEREIT 1A TR HZ . Milse & bIZED T S I
b5 (K4-1, fiRE 41D, RAOREIE., FEERKE | 1996~2024 FEHICIT 37
Fi~69 HHRTHRE L T\5, mnwmwiﬁ% TN Z < TR EGRIORKR LS
otz BUFREICIEIER], FRBIAEZ T U CROZIMFEIC D KRE REEIRD
B, 1996~2024 I TIL 0.6 1 ~9.0 7 b > THER L7z (X 4-2, M2 4-2), 2012 4
HHNZIX 9.0 5 b ZFeek U723, 2013 FERMILIRE TR L, 2017 FERHILIREIZ 3 0 b o
Z Flalo> 72, 2022 AEHICIE 0.6 T b 720 2001 ISR SHKKHE L 70 > 7203
2023 AEJAIICIT00B N L, 2024 4EIAIIX 13 T bt o T,

THEERE I L 2 BIREFRIEME & L C/NEXANZIHIED CPUE O RINZELZRKDT=,
BIFFHEX O DT F o LEZBRVT 1990 % 2D CPUE IXZNLIRTL D @drolody, £D
#% 2002 I NT THA Lz (M 4-3), 2012~2014 i#E1I2IET X TOWEX D CPUE
DENS T, ZO%T X TOMWMX TR L, 2017 LI IISVMEIZ 2> TV D, B
KHiTE TOREREOZLD BRI OTEEIRIICHEE L TWD EEZXBND, Fo, 2024
EHITRTARE (2023 FiA) LT D L, AEREEX CIERE<BNL, AT &
HEL L, FAEYEX TR E s TW D,

P EOBREREEO 5 B, HEBRITITELFIER TOBEREDOELOEBENZD &
5D Z e b — VEORFRIITFRNOEHRN S L Z &b, hr— Vi ERRE =
A= MENTOF 2 —=2 7L L THW -,

(3) BEE & EEOHR

R — MENTIZ Ko THEE L7 Fim B REE. Flp gl E, Bl X OHAER
iZ (RPS, #Hif 1kg H72 0 OIIA (15kf) BED) #X4-4, 4-5, 4-6, £ 41177 GE
MM R ER 2 2R), GIRERICED S 1, 2BADOESITE L. BERATLOBIR L 72
S TW5, 2004 FifHIOMAE (1 AOERREH) X163 FLHRTINETTRLE)
STED, EOBRITIEF AR KL 2A B L, 2021 B EKEKD 0.6 T H)R &
7257, 2023 FEIEHNCITEIIN L, 2024 FIRENE 1.5 TR & 72 o 72, 2024 I 2 fl
DL, BEMOAGFHIZ0 T HREE > T0D (i 2-1),

EIREIE 1996~2010 4EIAHAIC 13 2.3 T7~6.0 7 b o THER L TN 28BS LIRS L
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2013 ICIL 84 1 b & e o7e, 2014 FLARE XA L, 2016~2024 A CTlX 1.6 J7~2.5
B R ORBTHRE LTS (F4-1), FMBITRS &, 2024 O 2 AT 1.1 7 b
LML b 0D, 5Bl N6kl BT REEAD L (R 2-1),

BlAEIT 1996 A LI 24 0 I L7e 35 I L, 2014 12 20 77 F T
E—7r otz (M4-5, £4-1), Z2D%, SIIEA L, 2016~2020 FiEHIC 0.4 T~
0.5 7 b AT/ o723, 2022 AL 0.8 U7 b IZEIFE L7z, 2024 4Rifi1X 0.7 5 T
Hoilz,

FHERERIIE (RPS, 1 NI ANRE/H ) 13, 2002~2006 FiEHNZIE 4.3~5.6 B/kg
LMo T, 2007~2015 FEAIAICIE 0.7~2.9 FB/kg KT L7z (X 4-6, % 4-1), 2016~
2019 A HICIX 2.2~3.3 B/kg E0O00MIE L7, BlAEAERN DN D, KREMA
WX 7> TR, FE 72, 2020 FEHICIE 1.1 RB/kg TR T L7228, Z0%ICHEmML,
2023 4Rl TIX 2.9 RB/kg Lo T,

R F IXELENH D & & BIERICE > THRRY . EOMEEIE & @ ERmC
H 5 (B4-7), 1 %MD F 1% 1997~2010 4FJAMITIE 0.33~1.33 & @D THER L7273, 2011,
2012 I i%?bt&w%i0u%0%fﬁﬁ%&w&ﬂ%%%%ﬁwfﬁﬁ
2024 X 0.16 Th o7z, F7z, 2~4 A O FIXHEET 2HmicdH

M%Q&%Af%kéﬁt%é@1%&4&4@%%@%%%&;MﬁosﬁmL5ﬁ~
78T Ry M 04 TIE 17 H~89 F hr tHiEEN D, MBS 0357 D& X Lt 5
ERIE T 92~93%, #%H T106~107%¢ 725 (X 4-8),

(4) MAENT- VR (YPR), MAEN-VEAE (SPR) B X OBLKOfET:
BESINESY) - @%%ﬁbf@%ﬁ%%&?ét@,mkiﬁtbﬁ%ESHU%%E
ZORBEIENENST-HAE L DR EIT T2, K49 BXUOFE 4112, £ & _{%3”“73)%
ﬁok&ﬁﬁbk%é®sm<mﬁﬁé\ﬁ%ﬂ%otﬁa®sm{@%é(%@m (Z
D%SPR (X 2018~2020 “FiHAD LY T A — X OB EFH Li=fE) OHBEEZ T,
1996~2020 4EJfHH D %SPR (1 1.9~15.7% & IRWMEANZ S 0 . BUKOEE & L CHET 3 4
M (2021~2023 F3fal) O F ENSH%SPR #HH T2 & 93%E 72~ 72 (e 3-3),
Fmsy (Z%}9 2% YPR & %SPR OBfR %X 4-10 IZ~7, 2D & & F OFEHERL LTiIafn
24 8 AICBAfE ST MEBILYEE S BT D PR 138V T SBmsy ZiERF 95
M EF (Fmsy) OHEEICHWZME (BRARIE2 2021a) 2V, 9.3%SPR Z T 5 L 9
72 F ZBUROWRIEE L Uiz, F72, Fmsy Ol EHLILMENE & BUIR O 1T % g3~ 5 B
WCHWEEWY) ST A— 213 2018~2020 FIH O FEEEA M H L7, Fmsy 1Z%SPR (Z#iH
T 5 & 5.9%ICHY T 5, Fmsy (£, BUKkOEE (F2021-2023) <° Fmax, F30%SPR % L[F]

5o

(5) FAFERR

Blfad (ER) CIAE (B oBfte: (BAERR) 2K 4-1112077, Elko [EE
FEHEMESE BT 2B 1B W T, ARBEO A FERIRNICIZY v — B AR
BRI S AL TV D (A IEDY 2021a), 2 Z2°C, BAEERBRO T A —2HEEICHEH
T2D7 =21, A2 (2020) FEOEPEEHN (BAAIED 2021b) ITEES < Bl - IAE
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U b FEIC IR/ D ZREE DTS INMAEOKRZO H CFMHENITEE L T\ b,
FAFERBROZ T A —Z ZMEF 3-1 1TRT,

(6) BEDERBE FIZRWT MSY % E817 2 /K #eERs J OVE HLALHE( 2%

24 8 HICAB sivie NHFBRIREE S 1T BT D eREBI %) (R 1E > 2021a) T
HEE ST BUE (1996 4ELIRE) OBREE FIZR W Tl KR AEE R MSY % BT 2 Blfa &
(SBmsy) . 36 LT SBmsy Z#EFFT 2 (Fmsy) ZffiE& 3-2 1277, M54 8 A
B S TEJE B G E#HCB T D ata) TR #E i KEBEREF#RS ] 2T,
SBmsy (10.9 F k) 2NEJFE BLILA ST $# O ) U A FEEBEHEE S L TED b
U7z (https://www.jfa.maff.go.jp/j/suisin/#link1) , F£72. MSY @D 60%7231F 5 2% Bl &
(SBO.6msy : 3.2 T~ ) MIRAEFHALUEIE (SBlimit) . MSY O 10%235 b % Bl &
(SBO.1msy : 0.4 T b ) MEEf/KkUE (SBban) & &8 Hivlz, FHRIRREICERIT 5 FHE A
B O AEERE R L DR (AIED 2021a) A X 4-12 1ORT, EEH AR R RE
HEEVEMELL T Tl 3 LA TOEGBITE AL DEEZ EDO TS, UL, B HN
T HICONTEBMEDOHLENEGL RAEANALND,

(7) BIRDOKHE - Bhymds K OVAEE DK

MSY % EH 4 58 AE (SBmsy) & SBmsy & HEFF 2 1MEE (Fmsy) % 5482 L=
Fray MK 4-13 10T, £70, 2024 TR OB AR L IREE, 200 Off & E LT
fiEl & O PRlsRE R A #l e 26 3-3 1R LTc, ARBEICEIT 5 2024 i 0 Bl E1T SBmsy (9
2ot B EILEN) & Tlal> TE Y 2024 ERH OB AR SBmsy D 0.60 (5 TdH 5,
F 72, 2024 FIFMOWEEEIX, Fmsy % FEl>TH Y, Fmsy D 0345 Th 5, 7ok, ffi7
7'v oy MIRUIZEEEDOK (F/Fmsy) &1E, KD F ORIERO | T Fmsy DL %
5.2 % F %#%SPR #a5 L CROIMEE . FHEO FEDLTH D, 2023 4Fifai D F/Fmsy
X, BEENTHEESH, FENEFEESATWSZ LICXD, VEEERITHELY
(LR LR LTS (e EE2) .

BlaBoB AT, BT 5 EM (2020~2024 FiEH) OHEBNOEIRO ST SN D, A
REEOH AT 2007~2015 4EIAH121T SBmsy % A > Ty, LD EHCMAE
DRI L =T 2016 FfEHILLFEIX SBmsy 2 K& < FlE- T 5, 2021, 2022 xS0
REE L722s, FFOED L, 2024 18113 SBmsy £ 0 HIRWKHES o> T 5,

5. k%A

(1) FERTH O E

EIRGHMN CHEE L7z 2024 IO EIRENS . 2R — MENT ORTHEEZ VT 2025~
2046 M E TORRTREFHRE 21T o7 (HEEE2), 72k, fERTPRICHW A & FE T
A—ZITIEF 5-1 BLOWRE 2-2 OfEZHW T,

ARBRETAERIC L > TRARNE(LT D Z RO NTE Y, EIFIREE & ORI R
SN T3 (Narimatsuetal. 2010), IO T —# TH ARG IR RS & lERIZIZA DO
RO LITERY (R 2-5. FEMITHEEER 2 28 Rl TRNTIZE IR 0 Hh
L DEMBIRAREOEZ BB L CHRARZFE Lo, 7272 U B R O fi KA.,
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B/MEIZZENZ R EICBR SN EORBENICH D ERE LT,

2025 Fifa I OMEEIX, 2025 FOEPE & BUROMEIE (F2021-2023) 2> HARE LT,
2026 AEIRBILIRE O EIE 1L, TEJREHE S SHIBET 2GS TRV ED b KEBUR
Fime] 2R TEDONIRES T U FITE, FEHEIC TSN BAEZ D LIZH
H L7,

(2) fEss B Al

FIRE AR T TED SN TASRBEORIE S T U A A U7 i g BB 2 [ 5-1 12
R, ZOREEBHANT, BlAESRAEHILEEL L2 H 2561213 Fmsy ([ZFHEAR
BB 2 Ui & L, BlAENIRAE BIEMEIE 2 FEl - 72358 12132 fUK M £ TR
HUCIRIEE ZHIIT 2 RAITH 0 . SRR 1213 0.75 V6D,

(3) 2026 Fifa o FHIfE & ABC DRIE

2026 AEIEHIIC TR S D BT, WO K LHETH RAEFLLEME 2 LR |
136 5 b ERGAENT (B 5-3), s T U ACHT Ui E BER R B EE S
% 2026 FEII O FEERERE TH D 1.31 77 v (90% FHIXEIE 1.09 5~153 5 hv) %
ABC & LTH#RT 5 (K53, flig# 3-43-5),

(4) 2027 i LARE O 1]

2027 ARIEIILIRE & D TR TRIORE R A X 5.2, F 5-2, 5-3. BLOHHEER 3 1R
T, WS ) AR U i B RN LS S EE A kR L7 A . 2034 AR o Bl
BEOFRMEIEFEE 103 F h> (90% FHIXHEIZ 6.3 F~143 T L) Thh, HEEFHRLKL
Wi 2 B0 D e IT 41%, IRFVEBEMEE A LR 5 fER1L 100% CTh 7=, A& 1.0 & L=
BAIIEEE 63 T by (90% FRIKMIL37 T~9.1 Fhy) Tho, HEEGHLEHRZ
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REOTHIE BEE L2 LR D MERIL B 23 0.7 LL N T 50%% EAl%, RSP
Yz ERIDHERIZ B 2SN 1.0 TH 90%% kA% (3 5-2, it 3-6),

SEEHRE LT, #7228 2MH LIEGAB X OBUROEETE (F2021-2023) Z ke L
oG E OFERTRFERIZOW T Ho T, BUROMEIEE (F2021-2023) Zfikfke L 72355 @ 2034
R OBl EO T HEIZEE 10.0 F F > (90% FRIKEIL 6.1 F~13.9 F ~>) THY |
EA A BRIV 2 R0 2 AR 1S 36%, PRIVE BRILUE(E 4 [0 5 fERI1% 100% Th 5,

Wi ) A S EEHE LG E BlARS BEE M2 LA 5 fesRiT 2026 4F
M & 2027 L 50% L ETH DA, 2028 I KE KT L. HON50%LL Bk
KT R 2 AT 2038 AR & PRIS -, F7-, RAEHEEHEMZ LA 25 MRt
2026 LI 100% & Tl Sz (3% 5-2),
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b EPREFRRIZ 1996 117 5 2014 4R HINZ 2T T 0.7 5~2.0 5 D TEE L
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#3-1. fRCERER| OREREOHER (RIFEESE: FY)
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
I 1,337 2,472 3,567 3431 2992 1919 1,855 1,902 2,284 2202 4,117 5399 5371
AN 574 583 1,028 1,070 795 506 1,166 3,208 2,068 2,054 2,032 2,541 1,793
il 546 511 498 478 351 388 329 373 453 702 635 1,086 642
Jas il 107 72 106 229 205 103 76 160 260 494 666 1,029 1,358
E & 230 1,178 1,573 1,160 645 709 1,377 1,178 885 1,579 1,403 2,347 1,935
Z DA 7 70 138 56 26 15 17 37 76 156 266 317 330
Ei 2,801 4,886 6,909 6424 5014 3,641 4821 6,857 6,026 7,186 9,119 12,719 11,428
1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
e 5860 5,568 4,727 3,160 2,349 1,935 2,013 3,690 3,899 7413 16,055 13,119 9,716
NS 1,227 1,169 1,630 735 318 189 278 1,400 990 706 1,172 1,347 1,154
il 450 487 632 397 280 379 166 213 323 242 235 191 215
HEHE 1,336 1,285 1,535 1,274 2,546 762 546 639 1,068 2,575 2397 1971 1,661
TEE 1,522 2,142 1,848 1,548 857 447 462 29 193 43 51 59 36
Z DAh 497 1,523 501 116 99 92 106 1,080 1,154 2,623 3837 3357 1,796
Gl 10,892 12,174 10,873 7,229 6,447 3,805 3,571 7,051 7,627 13,602 23,747 20,045 14,577
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
e 7,477 3,712 9,109 19,365 11,355 10,976 12,786 13,628 15,070 18215 11,068 15,552 20,661
NS 1,467 1,088 1,511 2453 2,773 2,778 3912 2353 1,838 921 678 431 773
i 415 516 281 317 644 674 642 940 1,144 510 430 359 1,027
HEHE 981 610 909 1,069 1,173 1,619 1,532 1,229 900 959 879 1,849 2,027
JE 1 117 236 198 105 101 131 63 172 131 74 131 503 1,201
Zoof 1,928 1,514 2,526 3,061 4279 4216 4435 2741 2,733 5,166 2,160 1,752 5,179
il 12,385 7,677 14,535 26,370 20,325 20,395 23,369 21,062 21,817 25,846 15344 20,447 30,867
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
S 17,963 13,600 5364 3,887 6,729 3,318 3,953 3853 2376 2,958 2517
NS 803 731 406 544 253 241 119 222 103 127 78
i 1,089 658 320 351 500 304 384 503 581 194 159
HEHE 2,129 2,408 1,643 1,151 1,069 1,024 853 703 454 300 299
JE I 657 569 407 294 580 842 910 1,161 2,363 816 1,297
ZOfh 5449 4465 1979 1,285 1,262 942 919 809 604 273 349
) 28,091 22431 10,118 7,512 10,393 6,671 7,138 7,251 6,481 4,668 4,700
FIRARHATI LD,

IR TA H ~B4E3H
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#* 32, WHREREROREROHER (RIFESER : H)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

HAE K 1,375 1,439 791 1,228 1,406 1,274 2,210 2,595 2,216 1,636
/N 424 521 581 439 614 480 915 1,170 437 713
ol 0 0 53 81 86 146 167 121 337 420
SEHE 0 0 0 0 0 0 0 0 0 0
EE 10 14 42 147 14 11 21 14 70 75

Z DAt 356 342 214 133 136 146 195 394 461 543
BFOME 3,150 2,247 614 2,565 8,161 3,377 3,998 4,310 6,414 8,237

/INEE 0 0 0 0 0 0 0 0 0 0
e 75 266 379 87 39 128 153 238 283 371
Jas i 1,559 896 553 784 762 948 1,488 1315 1,118 809
E 12 10 191 29 64 22 28 9 57 50
ZDhth, 182 146 117 62 128 144 15 55 18 10
[C2 Uil 4,490 3,114 1,381 3,826 8,527 5,099 3,751 4,603 4,419 4,034
IINEE 615 904 465 902 1,689 2,114 1,798 2,695 1,826 1,035
e 94 130 48 65 76 234 222 233 261 329
SEA 0 0 0 0 0 0 0 0 0 13
TE T 13 93 3 22 28 68 82 40 44 6
ZoOf 1,211 1,422 1,180 2,306 2,743 3,979 4,003 3,982 2259 2,178
fEE K 693 674 923 1,478 1,256 1,591 1,009 1,271 565 1,145
IINEE 81 34 33 91 70 99 46 37 70 71
e 46 19 37 49 115 137 131 50 59 24
Jas 32 47 38 73 128 130 63 114 63 61
FEE 0 0 0 0 0 0 0 0 0 0
Z DA 46 18 3 24 52 10 3 3 2 3
Ky 8 4 3 12 15 13 9 8 14 18
N 34 8 9 80 80 81 19 10 19 19
il 0 0 0 0 0 0 0 0 0 0
Jas 69 38 19 53 179 95 68 102 48 17
TE 1B 0 0 0 0 0 0 0 0 0 0
Z DA 0 0 0 2 2 1 0 0 0 0

AR~
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# 32, BRRGEMERN OREROHER (RIIFESE - b)) (W)

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

HRAE K 2,199 1,529 2,318 3271 2,275 3,203 1,343 714 708 725
INE 641 414 337 608 278 308 115 52 60 73
ol 0 0 0 0 1 0 0 0 0 0
Jas i 0 0 0 0 1 0 0 0 0 0
EE 18 33 48 69 89 71 61 66 60 50

£ DAl 847 1,130 493 1,903 2,020 1,622 930 543 617 560
mF MK 9,426 5,992 8,613 8,136 6,802 4,273 1,856 1,284 3,828 990

/INEE 0 0 0 0 0 0 0 0 0 0
il 248 170 207 227 340 141 125 143 258 199
AR 846 838 1,847 2,006 2,099 2,352 1,629 1,139 1,062 1,019
EE 23 32 224 529 198 162 46 45 215 381
Z Dfth 4 17 30 34 65 43 30 23 34 22
IR K 5982 3,528 4,620 9254 8,789 5880 2,034 1,79 2,105 1,512
IINEE 229 236 92 165 477 375 270 478 180 158
il 261 259 152 799 749 517 195 207 240 101
SEHE 30 16 1 21 18 22 13 8 7 5
EE 34 67 231 602 370 337 299 183 306 411

oM 4314 1,012 1,230 3,242 3,363 2,797 1,019 718 608 360

e e 579 0 0 0 45 144 94 76 86 90
/INEE 25 0 0 0 0 0 0 4 4 5
o 1 0 0 0 0 0 0 1 3 4
jas 52 0 0 0 0 0 0 0 0 0
EE 0 0 0 0 0 0 0 0 0 0
Z Dfh 1 0 0 0 0 0 0 0 3 0
K ME 29 18 0 0 52 91 37 17 2 1
IINEE 26 28 2 0 48 48 21 11 9 6
ol 0 0 0 0 0 0 0 0 0 0
SR 30 24 1 0 12 33 1 3 0 0
EE 0 0 0 0 0 0 0 0 0 0
Z D 1 0 0 0 1 3 0 1 0 0

AR
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# 32, BRRGEMERN OREROHER (RIIFESE - b)) (W)

2020 2021 2022 2023 2024

HRAE K 978 981 729 1,078 1,077
/INEE 54 126 48 83 69
ol 0 0 0 0 0
jas /e 0 0 0 1 4
EE 77 283 1,201 461 588
Z D 508 367 407 173 175

HFE O OMIE 861 660 614 812 767
/INEE 0 0 0 0 0
il 217 271 419 176 107
jas 851 702 453 298 294
EE 479 293 960 329 689
Z Dfh 23 25 25 22 56

(22 RS 1,986 2,144 981 1,048 665
/INEE 63 92 50 43 9
il 165 221 161 17 52
jas i 2 1 1 0 1
EE 354 585 202 26 20
Z D 388 418 172 77 118

e e 127 67 52 20 8
/INEE 1 3 4 0 0
o 3 10 0 0 1
jas 0 0 0 0 0
EE 0 0 0 0 0
Z Dfh 0 0 0 0 0

K ME 1 1 0 0 0
/INEE 1 0 0 1 0
ol 0 0 0 0 0
Jas i 0 0 0 0 0
EE 0 0 0 0 0
Z D 0 0 0 0 0

AR
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FKA-1. < F T KRN RFEALER R O G IRARAT S R

: R GEE BAR WARGE ERe pEgy DOER
BE ) (FR) TR sLERR) R (éﬁz> VSPR F/Fmsy
1996 76 234 91 1 33 063 42 19 0.68
1997 136 322 10.4 38 209 40 57 1.03
1998 23.7 48.7 6.8 42 49 0.68 3.9 4.1 1.15
1999 200 439 10.4 27 46 069 17 43 113
2000 146 309 103 I8 a7 073 16 25 1.34
000 124 27.0 128 17 46 098 13 50 1.08
2002 7.7 23.1 8.7 16 33 0.81 4.3 10.7 0.71
2003 145 341 113 38 B 079 56 65 0.96
2004 264 486 102 63 54 142 46 1.9 161
2005 20.3 46.3 7.1 47 44 0.72 5.0 4.5 1.12
2006 204 475 88 36 5B 092 52 43 116
2007 234 602 143 46 39 063 15 76 0.89
2008 211 527 155 21 0 067 27 6.6 0.95
2009 21.8 54.0 18.1 42 40 0.93 1.6 6.0 0.99
2010 258 595 15.0 28 43098 29 6.5 0.95
011 153 60.0 141 43 2% 051 26 157 0.54
012 204 664 127 36 31057 26 1.1 0.70
2013 30.9 83.6 17.6 33 37 0.68 1.7 5.7 1.02
2014 281 585 19.6 31 48 101 07 32 133
015 24 409 13.0 14 55 117 09 23 1.52
2016 10.1 23.5 5.1 12 43 1.05 3.3 4.1 1.21
2017 75 204 5.1 17 37070 30 6.8 0.93
018 104 227 52 15 46 097 22 34 1.30
2019 67 187 39 12 36 080 31 78 0.86
2020 7.1 20.8 5.1 12 34 0.58 1.1 6.6 0.95
2021 73 210 74 6 35 060 LI 6.6 0.95
2002 65 161 80 8 0 070 27 8.6 0.79
2023 47 231 5.0 21 20 060 29 156 053
2024 4.7 25.0 6.6 15 19 0.34 22.4 0.41

FHAEPE R R IR 31T DU O B IR R R A TR OB M i CERLIZE CTh o,

F25-1. I KRFg/EER (MSY) Z2FEBT5KEOHTEIZH W RT A—2F (RIEHn
2021)

. " CAEI S . R Fcurrent
v Bmsir (OO weEEe e
1 0.357 0 285 0.16 0.23
2 0.357 0 1,239 0.53 0.74
3 0.357 0.22 2,402 0.48 0.68
4 0.357 0.73 3,999 0.66 0.93
5 0.357 1.00 5,788 1.00 1.40
6+ 0.357 1.00 8,065 1.00 1.40

TE1 :MSYZE B3 2K MEDHE T DRI A L7-@IR =13, 512 (2021) 4 TODFcurrent
DOFARER (2017 ~20 194 H DO SEHIFORINE) THD,
VE2A5Fn2 (2020) 4 EE & I 2L COFcurrent (2017~20194E 1 ] O S FA) o
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52, FEROBAED FEE - RS LE 2 ek

a) FIEEHELMEMZ ERISHER (%)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 [ 2031 | 2032 | 2033 | 2034 | 2035 | 2036
10 40 3 0 0 0 1 0 1 1 1
095 53 6 1 1 1 2 2 2 2 2
09 66 12 4 3 3 4 5 6 6 7
085 77 21 9 6 6 9 11 13 14 15
08 86 34 18 12 12 17 21 25 26 28
075 92 48 30 22 22 26, 34 41 2 44
07 97 62 45 36 33 38 48 55 58 59
065 9 74 59 52 47 51 60 67 71 71
06 27 90 100 85 74 68 62 62 71 77 80 81
055 100 93 85 80 76 75 79 84 86 87
05 100 98 92 89 86 85 86 88 90 91
04 100 100 9 9 9 97 95 94 93 94
03 100 100 100 100| 100 100 9 97 93 95
02 100| 100! 100 100 100 100 100 9 94 91
01 100 100 100 100| 100 100 100 100 100 94
00 100 100 100 100| 100 100 100 100 100 100
BUIR O 91 43 26 19 18 23 30 36 37 38

b) BRAEHIEEZ LRI DR (%)

B 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036
10 100 100 98 96 96 97 98 <% 98 98
095 100 100 99 9% 9% 9 99 99 99 99
09 100 100 100 9 9 99 100 100 100 99
085 100 100 100 100 100 100 100 100 100 100
08 100 100 100 100 100 100 100 100 100 100
075 100 100 100 100 100 100 100 100 100 100
07 100 100 100 100 100 100 100 100 100 100
065 100 100 100 100 100 100 100 100 100 100
06 100 100 100 100 100 100 100 100 100 100 100 100
055 100 100 100 100 100 100 100 100 100 100
05 100 100 100 100 100 100 100 100 100 100
04 100 100 100 100 100 100 100 100 100 100
03 100 100 100 100 100 100 100 100 100 100
02 100 100 100 100 100 100 100 100 100 100
01 100 100 100 100 100 100 100 100 100 100
00 100 100 100 100 100 100 100 100 100 100
BUR O+ 100 100 100 100 100 100 100 100 100 100

B %A 0.0~1.0 CEHE L7-5HEDOE, 2025 F-IAH] O S 13 Tl S 415 & & BUR o
J£ (F2021-2023) 76 FRISD 145 T h & L, 2026 I DIEE ST U A2 L 5k
ML Uiz, O OHIROEEE (F2021-2023, p=0.76 [ZFHY) THE 2k 72540
BEHRLT,
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# 53, fEREOHAER X OVEEREOEHEOHEE

a) BAEOVHEOHER (T H)

B 2025 | 2026 | 2027 | 2028 | 2029 | 2030 [ 2031 | 2032 | 2033 | 2034 | 2035 | 2036
10 107 76 62 58 60 62 63 63 63 64
095 111 81 68 64 64 67 69 70 70 71
09 115 87 74 69 70 73 76 77 77 78
085 120 94 81 76 76 79 83 85 86 86
08 125 101 88 83 82 86 91 94 94 95
075 130 108 97 91 90 94 99 103 104 104
07 135 116 106 100 98 101 107 112 114 114
065 140 125 116 11 108 110 116 121 124 125
06 95 136 146 135 128 123 118 119 125 131 134 135
055 152 145 141 137 131 130 134 140 144 146
05 158 157 156 152 145 142 144 149 153 156
04 171 182 191 192 182 170 165 164 166 173
03 185 213 235 246| 234] 211 189 175 171 178
02 2001 249|293 321 311 271 25 188 168 168
01 217 292|  367| 426] 426] 370 293 223 175 155
00 235 344 465 542|435 330, 246 190
BLIR O£ 128 106 94 88 87 91 96, 100 101 101

b) RO VEMEOHER (T )

B 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036
10 154 122 101 96 96 99 100 101 103 112 139
095 150 122 103 98 98 101 103 105 107 116 142
09 146 122 104 99 100 103 106 108 110 119 145
085 141 122 105 100 101 105 108 111 113 121 147
08 136 121 106 101 102 106 110 113 115 123 148
075 131 120 107 102 102 107 111 114 116 124 147
07 126 119 107 102 103 107 111 114 117 124 146
065 120 117 108 103 102 106 110 113 116 123 143
06 145 114 115 107 103 102 104 107 111 114 121 139
055 107 112 107 103 101 102 104 108 111 117 134
05 100 108 106 102 100 99 100 103 106 112 128
04 85 98 101 99 96 92 89 88 90 97 112
03 68 84 91 92 89 83 75 70 69 75 89
02 48 64 74 78 77 70 60 51 47 48 59
01 26 37 46 51 52 48 40 32 26 23 27
00 00 00 00 00 00 00 00 00 00 00 00
BUROWIEIE 133 120 107 101 102 107 111 114 116 124 147

B % 0.0~1.0 CEE L7HE D, 2025 FEM RS EITTH S5 & E & BURORE
J£ (F2021-2023) 6 FHISND 145 F F & L, 2026 FfEH0 5 m%vfjiciém
L Uiz, O OBIROMEEE (F2021-2023, p=0.76 [ZF1Y) TifE a2kt -5
EHR LTz, 728, 2026~2036 A= D ifa s & D I fE 1T mw~m%$wﬁmﬁﬁ$w
LR (R 6-1) ZHV, 7H~BF 6 A TOWRBEEOMIZHE LIE (fid3* 6-
2) ZaRL7z,
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HMREM 1 BRFEORN

il - AERITRIE R

] - R, BIRRA IS SOV IR E R
B AR A

2. 3R

a— MENT (BARRY 22 5B R B R 2 2 8R)
HARIE T AR 250130.357 2 I E

iR - FRIER L
i - AFRIRIELR S

20254E A ~ D R FH
v
20254 i 1] 0 4 71 i U 20254 EA O I E DR E
X - BB 1 Vo —RIEAERGE (1996~20194FH D
AR - BaBICHS<) OBEDNY 2
J— RIS TFY T
2026 F i~ FiEG R

2025 IR O F i, BIREAEY) N T A — &1 TE B UEE 5 1T B
T HMERRRESEE ) LIRS TH D T T 2021~2023 FEIHO F @
1 HATITRIET 2%SPR (10.9) 252 % F 2 GE

H “
20266-RILARE OAE I - 42 20264F 1 LLFE DI B DR E
AIRIRE S & B U v 71— AEFERILR (1996~20194F8k
—] T+ Bl EIZIES L) OREDN Y T
J— KRBT T

2027 4ty TIEE B AN L < T R R H

PIRE A~ YO B U PR U B BB A K e
NS TR B I LV RTE
v
| ' 20264F 1211 1> ABC
— 202445 1 35 0 £ Bk T I B e g
Hr - 340 72 5 ke T SR B C R XD S I
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wWREH2 HEAZK

(1) BRFAEARE

1996~2024 FED 1~6+1% (6 WLLEEZF L O T o+ (FTATN—T) LEHLT D) Dif
HHERI DGR, R L OGR4 ok — MENTIC L O HEE L7, 1996 4E LI
EE b — Vit B KOS CERWMTHT o~ 2 7 OFmZ2 & E L FERIEBZ Age length
key Z{ERR L7z, F7z, MHI4EE 4 A~FHE3 HE L, % 4~9 A, FP% 10 A
~FEZ H L Lz, 1996~2015 X FARRE L OVEBIR, 2016 FFLRRITE R, A TRE
FOEHRIRIIKREG S Shic~ & F OIREY OIRERRR Z KD, Agelength key DFEF & P
THHBIOF B E R A HEE Lz (2R 2-1), 5 DI FumplifeE 2%z v,
PUFIZRT VPA I L 0 ERIHERBIEIRBE 2 HEE Lo, stk ~ % 713 8 itEHE T
EEDLZEDPHESNTWDN, 7kl EOEURRIEFIZ D722 &t 22T 6 5%
Ubwa7TIATN—TL Uiz, FmLTmeE L, HN - HFOR (HF 1960) X0 HIRE
CHREIE 2.5/7=0.357 T—E L Lz, £7o, BE b v —/Lilld TH b Lo Flh | Bl & 4 f
BEEL L CFa—= T 27002,

Pope DT A W= EIREEOFHE (X7 v 7 1)
B, BEICB T 2B Na, y 2. LN Pope (1972) D#rEIRZ AWCEHE L
7

Na,y = Na+1,y+1 exp(M) + Ca,y exp(M/Z) (1)
ZIZTNay 3y FIZB T2 afOERBE, Cay Xy FIZBIT D akfaDffEREE T

HbD, FTE (2024 1) | Femln (6%, 7T AT NV—7) BL O ER — 1 A&
WEEIZZNZENLL T TRD T,

Ng 2024 = Ca2024 €xp(M/2) /(1 — exp( — Fg2024)) (2)
N6+,y = C6+,y/(C6+,y + CS,y) X N6+,y+1 X exp(M) + CG+,y X exp(M/2) 3)
NS,y = CS,y/(C6+,y + CS,y) X N6+,y+1 X exp(M) + CS,y X exp(M/2) “4)

#—IFIVF 2R < BB TR FEOFEIT (5) Tkor,

Fa,y =—In(1- Ca,y exp( M/Z)/Na,y)) 5)

AW O FI3REE—1 A0 F L b X oickdiz, ar— MEFTIZBIT D&
FETHD 2024 1O F i, 1~5 A TIRITE 3 4/ (2021~2023 Fifal) O F OFHy
e Lz, 7T AN—7 (FElh) OF TlE, Ei—1 mE S UL b X ) ITERM
2RI, TO%, AT v 72 OHFIEIZL Y FEEFOF Zi#E LT,

BITFDOF O (A7 v 72)
Fa—= U TR E LT OB IR EEEMEIC X, FJK e — L& CHE LN -&4F
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10 HD 1~6 1%Ll EOFE&EBIBRAREE (e £ 2-1) ICHEFEOFERIEAEZR -0 %2 A
W=,

BT (2024 F9H) ORAFEEOBBEREF 22U TO X IFa2—=7 L., BIREK
BLOF Z2#E LT, BEFED 1~6 %Ll EO F OFEBRTEIREK|IZZ, Fa—=r 7% 1L
RV VPA (2T v 7 1) DOHEE ST 2021~2023 FE DLl 2 AV -, (CEf 2001) 12
%, (6) REHF/MET 2RIITED q BELO Ft 22 NENRITEYE L OMERIIZER D
7=

Za Zy(la,y - ana,y)Z (6)

Z 2T a 3B, y 1T, TIT 1996~2024 EiRHICEB TS bu— A BREIC X 28I E, B
IXVPAIZLHDEHRETH D,

[5F0 7 (2025) FEWFHMIZIB T 2T L2 WO FIE L ZWHERORIHES (FRA-
SA2025-ABCWG02-03] (27> T, ARFEOFMIZ N2 VPA OFEFHFRY 2 PP E I
X9 HREGRMEIC OV TR LTz, R EOBINIE L 7 Lo FREOKRZETIL, &4
BICELHNRKE <, BELRIWVHIICH -7 WHREK 2-1) . FEHEOT —Z 0B
MVEHOFBELZRIET DL hu A7 T ¢ 7T Cld. BIREIIEREL/NSSLE L,
FAEIZOWTIE, BZEIIREVBE 7o miE ey, £70, 2024 FEI O fEATRE Rz o0
Tk, BEREN THEESN, FEZEFEESN TS (FiEX 2-2)

(2) FEFRDAE

BoNTERE (ME®2-1) &b & ICREEIEHANCE S PR T Z1T o 72, 2025 4
LB DIMAET RNV TIE, SF0 345 8 AICBifg SN/ MEE LS B D i geik
Bk BV TREI N 1996~2018 Ak OB AR L 1997~2019 FIAHI DA &I FE
Sy B —RIEAPERIMR (a=9,116, b=1.15x104, SD=0.36) |[ZHSWTW5 (2 &k 3,
LT 3-1), 7272 L, 2014 DN AR (2015 4RI D 1 ADIMARE) H» b HEAERS
BB TFRIEND L VIERWIIAER GO TWD (X 4-12), 5% bIRBEOMEA L 2 &
MFPUEINDZ LD, TFEIZBTHMARIZ I AN R TR Z1T o7z, BARRIC
IX. 2025 IR OIS Z TR 2 BE, BUAIE & fAEE AR iR e 2 £l - T
WMz s FEZ LRG> TV YTV T E2ITOIN I U—RUS T o TERALE
(R 2-3), ZOFEICE Y EEICITETORRESEEZ KT 5 X 5 72 A EZ18E
L. FEHMICIZZENLRIOWMED G2 KT 5 X 9 A ZEE LT,

c FRERETHIO 1~54EH @l 5 ES (2020~2024 i) OEEORNSEEZT LT
V7Y T 5,

CRESETHIO 6~10 4EH - iEE 5 FES (2020~2024 ) OREE. £720% 6~10 AT
(2015~2019 FFifd]) DIRZED EL L NE T U X ATERD, BATE T O 5 5 DREDE
BEFLCIVY LTI T Lz,

CFERTRO 11 FERURE : ERLOFIAT 5 T EITEEEZ V7Y T HFIHA B
MU7Tz, 2045 FLIFEO FRNIRIRET — 2OV TV T e s,

I D DOFEROIMADFRZEITMRK 2-4 IR LT,
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FERTRNCI T 5 2026 FIEHILIEOIET X, AES T U FITEWTHTERREL B 1 0.75
AW E BN e 5 7o, F OB, BRI, MSY OFHICHWRINE (7
bbb, A2 AR T ORI AV 2 2017~2019 428 O SEXEER] F iEic
F D EIRER) gl e MM Lz, 2025 i o0 FEICIE, BLIROEEE (F2021-2023)
ZH Tz, F2021-2023 1%, EEROBREIEDO KT 2021~2023 FIRWIOFdnR] O F i &
A Ui % 5 2 5 FEA %SPR #E LIRRMII RO -, 72d, %iko X 5 1Rk TR
IXETRREL DI X DEMBIRAROEB{LEEE L CHARZHAE LZ, =720, Fin
BIAEORKE, F/METZENEEEICBR SN EOENICH D ERE LT (i
JBIX 2-5), BIREHOTFHNZIL, ah— MEFTOREEZH Wz, £ LT, IMARIZIER
fESEMEE EBIZ AR L7z L 9IS, EFIFMERKETH D Z & FE LR A%2E L. 5,000
[ O K LR EIT> T2,

EIRRECHEREO THIF RIS, THF 7 (2025) 4EFE  FAERMROHET - HPRILYE
EFHRE - FRER TP I 2 L—2 3 UICBT 280 7 — & (FRA-SA2025-ABCWG02-04) | IZ
FESE, MEHY 7 FU =7 R (version4.5.1) BLUEHE Ny r— frasyr (23 v M&E
25¢4679) % M\ iz,

Ngt1y+1 = Noyexp(—Fyy — M) (1~5 5%5R) (1)
N6+,y+1 = (N6+,y + Ns,y) exp( — F5,y - M) (6 % LA 1) )

7o, BEREIT LR TROLERBE LKL TV A0 oRESND FEEZ S LIZU
TOANBRDT,

Ca,y = a,y{1 —exp(— Fa,y)} exp( — %) 3)

5| FAXXRK

ks —EE (2001) VPA (Virtual Population Analysis). [YERE 12 4E5E I A TAM {4 ) e S7 HE 1
FOEWREE] . BAKERRRERZ, 104-129.

Pope, J. G (1972) An investigation of accuracy of virtual population analysis using cohort analysis.
Res. Bull. int. comm. Northw. Atlant. Fish., 9, 65-74.

A B — (1960) /KPEAEY) D Population Dynamics & JEEIREEL. HE/KIFER, 28, 1-200.
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Index01 s Index02 s Index03
sigma=5641141.12, tho=0.3] [sigma=5641141.12, tho=0.18 sigma=5641141.12, tho=0.47"
2 21 2
0 . . .-oo°o .. s g LITS
0 L] . ... [ o ..v... - s .0.
J ®e e
g2 o e . e T e e .
7 1995 2000 2005 2010 2015 2020 2025 1995 2000 2005 2010 2015 2020 2025 1995 2000 2005 2010 2015 2020 2025
H Index04 Index05 Index06
W4
Fe [sigma:5641141.12, rho=0.68* [sigma:5641141.12, rho=0.58* sigma=5641141.12, rho:0.34]
2 -
21 21
0 %00 . —
D N . ® e e a s oo ¢
0 0, % S e | Q== . - 0
-2 4 ° L] ®
° ot® .
4 L
> -2 24

BHEE

1995 2000 2005 2010 2015 2020 2025 1995 2000 2005 2010 2015 2020 2025 1995 2000 2005 2010 2015 2020 2025

MR 2-1. BEEREEMEOBAE L =7 VOMFEOELZ R TEE T v
Index01~Index06 [XZ A E4 1 EA~6 Ll L& R,
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RAF
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SET R
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=4 Age1 =4 Age
i o
R R
T h T T T T T T T h T T T T T
Oe+00  1et07 20407 Jeb07  Seb07 Seb07 Ber7 100400 1 0e+ 07 2 007 1007
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03A =
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MR 2-5. AERBIE IR & AR O RIS

TRAVEERME, FREIEZ OREYR, IRERITRESRTRIICRS T 5HEETH D,
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R 2-1. am— MEFIZHW T —4

FEBABER (T
Fi 1996 1907 1908 1906 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
.745 8938 20378 113% 9537 8905 5951 18.864 30039 23528 12633 19932 4808 12051 6921

1 1 X

2 2,753 2684 10,145 6,638 4790 1946 1442 2360 4551 4747 5388 6407 8362 3643 9388
3 334 884 977 1986 1,530 724 233 583 1,038 1536 2080 1339 1428 1442 1810
4 333 892 149 256 737 387 252 240 460 348 627 330 7532 1112 340

3 140 296 78 112 66 390 191 i 280 36 164 161 n 639 393
6LLE 42 30 40 32 30 129 89 33 101 13 40 29 67 142 122
S8 5.548 13,743 31,766 20460 16,710 12481 8,157 22412 45489 30231 20931 28286 15784 19031 19.174

FRUTHEE (9
Ei 1996 1907 1908 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

1 287 287 288 296 216 294 287 287 326 335 320 359 338
2 1,220 1220 1396 1365 1094 1645 1,584 1498 1309 13526 1249 1346 1318
3 2,381 2381 2,676 2752 2,633 2360 2336 2844 2673 . 2,788
4 3,930 3930 4,763 3784 4900 35091 3,012 4108 4050 3462 4614
3 5,825 3823 330 3475 7247 1M1 3,504 6,039 35913 5834 6309

6Ll E 8110 8110 8,174 1373 8982 11,009 8,110 7920 8174 11035 7300
FEPIEHRE S

FE 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 044 0.41 0.50 0.33 024 0.73 043 0.66 041 0.23 0.18 0.50 0.16 0.39 033
4 096 0.90 0.77 0.93 0.84 0.92 0.84 0.8% 0.36 0.94 0.78 0.91 095 0.86 0.86

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
6LLE 1.00 1.00 1.00 Loo 1.00 100 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Ln

EEECEE (F)
FE 1696 1997 1998 1999 2000 2001 2002 2003

-
=]
B

2005 2006 2007 2008 2009 2010

1 021 0.33 0.87 0.71 1.03 1.01 0.58 0.91 1.33 080 054 0.73 0.33 042 0.35
2 0.78 0.73 1.01 1.03 0.87 0.75 0.52 060 071 0.66 0.63 0.76 1.03 033 0.88
3 028 0.78 0.81 0.67 0.90 044 021 050 074 070 0.88 040 0.4 059 0.68
4 043 1.45 033 0.64 070 0.76 032 0.43 1.32 0.73 0.89 039 030 096 0.36
3 1.04 1.24 0352 056 039 143 1.61 116 222 0.65 1.28 076 0.8 154 1.69
6LLE 1.04 1.24 0352 056 0.39 1.43 1.61 116 222 0.65 1.28 076 0.8 1354 1.69
=] 0.63 0.96 0.68 0.69 0.73 0.98 0.81 0.79 1.42 072 092 0.63 0.67 083 0.98

Fa—=rIEEE EEZEER)

ZFEBF 1996 1997 1098 1999 2001 2002 2007 2008 2009 2010
1 301 4451 5,893 11,509 1272 1262 5661 448 4882 6362
2 4141 692 5191 4663 530 3,146 3,008 22,259 1
3 869 1843 330 4096 3190 795 1233 1,507 5. 55
4 1371 662 3T4 326 615 439 S92 762 1071
5 635 978 219 110 240 203
6 L1 167 230 262

&F  7.316  0.094 14416 20,643 13.653 5577 5.819 10,650 24916 12902 22764

Fo=—o=FVPAIL L - THE LA FEEE (FE)

Fi 1996 1997 1998 1999 2000 2001 2002 2005 2004 2005 2006 2007 2008 2009 2010
1 10,952 37.971 42011 26,793 17693 16,723 16,090 46,002 20995 41,719 28281
2 6,082 6205 19004 12352 9216 4404 4233 14601 15517 10394 19112
3 2,631 1933 2006 43875 3074 2442 1454 4873 4785 3864 4366
4 1112 1395 627 630 1,750 871 1103 1225 2200 2133 1497
3 259 498 230 ERE 241 608 286 362 381 973 377

6LLE 78 84 118 145 184 20 132 63 140 217 179
SE 21,114 43105 64,177 45129 32,158 25248 23318 67.120 44308 393520 354.012
Fo—=VPAILE o THELSEEE (M)

£ 1996 1997 1098 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
3148 10914 12,103 7922 388 4921 4360 10857 18232 14126 11723 16333 6718 14993 10134
7475 7,625 26,656 16865 10,080 7244 6784 9950 150952 17.402 17546 22,283 19,385 14259 25197
6264 4650 4971 13,045 7290 6720 3894 4,606 6181 00963 95099 13,860 12,787 9,160 12172
4369 5482 2747 3097 6794 3205 4918 4030 3823 3,398 6340 35,033 0273 7455 6908
5 1,506 2900 1343 1757 1439 3328 1,720 4067 2,804 928 1493 2,195 3436 5698 3733
6LLE 635 678 861 1187 1433 1519 1174 323 1506 317 532 518 1144 2392 1305
&8 23397 32249 48681 43873 30,864 27027 23.060 34124 45588 46335 47,542 60,242 52744 53056 39470
) BREZCEES EROTHFEEFRELALO,

R I S
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aR— MEWIZHWT — 4% (Fix)

FlRIRERR (TR)

FRA-SA2025-SC02-02

i 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1 6,684 3,609 12,725 8,814 2,231 949 4,551 2,549 1,868 5,394 1,866 990 3,691 1,784
2 3,050 9,232 10,249 5,903 8,092 3,231 2,745 4,011 2,994 1,697 1,678 518 1,206 2,179
3 1,721 1,660 2,047 2,490 1,671 1,218 972 1,311 723 1,079 971 556 249 463
4 569 830 1,457 2,914 1,873 696 483 664 344 437 449 742 146 160
5 264 308 484 897 751 349 159 245 189 123 151 393 191 79

611 I 43 116 109 240 174 118 36 60 52 22 71 87 119 44
Ak 12,332 15,755 27,072 21,257 14,793 6,562 8,946 8,839 6,170 8,752 5,186 3,286 5,602 4,708

AR IR E (g)

Eifin 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1 349 224 288 218 241 284 243 243 220 302 387 345 344 288
2 1,445 1,045 1,266 990 867 850 789 819 804 813 985 750 762 948
3 2,541 2,411 2,503 1,979 2,128 1,791 1,776 2,040 1,908 1,832 2,093 1,971 1,678 2,210
4 3,827 3916 3,855 3,108 3,436 3,422 3,027 3,345 3,186 3,106 3,356 2,999 3,247 2,880
5 6,443 5,633 5460 4,996 4913 5,021 4828 4,798 4,813 5,089 4718 4398 4,569 4,189

6L F 8110 8,627 7,748 7,762 6,891 6,636 7,044 7,022 7,033 7,689 8797 8,005 5991 7,065

AR BIREAE &

il 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 031 009 002 006 004 001 020 008 006 018 017 017 048 060
4 087 061 070 059 055 034 064 054 060 057 062 073 067 073
5 100 100 100 100 100 100 100 100 100 100 100 100 100 100

611 I 100 100 100 100 100 100 100 100 100 100 100 100 100 100

ST (R % (F)

Effip 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1 020 013 062 042 021 010 039 022 021 076 050 015 021 016
2 030 059 079 083 117 066 059 09 053 037 070 030 034 024
3 047 032 029 054 075 064 051 08 047 045 046 065 028 025
4 058 053 064 117 143 108 072 106 062 073 042 102 044 034
5 076 094 086 156 173 190 101 143 147 057 077 104 115 054

6Lk 076 094 086 156 173 190 101 143 147 057 077 104 115 054

051 057 068 101 117 105 070 097 080 058 060 070 060 034
Fa—=v VRS AR

il 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1 22,846 15,017 4,046 4,303 9,692 4,513 5,794 5836 2441 1,744 149 1,495 5,840 727
2 11,287 64,404 23311 14,498 14,432 10,462 6,559 5275 5248 11,682 3,636 81 3255 9,835
3 9,018 6,054 38,816 21,478 10,967 10,341 6,300 3,707 2,410 4,837 5455 711 1,137 1,605
4 1,127 3,748 4,445 16,033 13,142 5,576 4,082 2917 837 23 1,445 1,988 760 295
5 217 601 1,907 3,332 5251 4,115 780 1,001 107 417 1,309 2,363 694

611 I 443 854 722 1,304 3,235 549 761 178 426 422 992

GEF 44,494 90,267 73,380 60,366 54,789 38,242 24,064 19,497 11,221 18,285 11,527 5,966 14,347 13,156

Fa—=V JVPAIL & o THEE L= B RS (TR)

AE i 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1 43,466 36,483 33,047 30,624 14,100 11,635 16,991 15,395 11,560 12,141 5,669 8,326 18,784 14,764
2 14,001 24,825 22,511 12,480 14,057 8,000 7,348 8,083 8,641 6,526 3,983 2,406 6,910 12,135
3 5,521 7,246 9,649 7,179 3,796 3,067 2,895 2,846 2301 3,542 3,148 1,384 1,395 2,491
4 1,541 2424 3,682 5,040 2,941 1,259 1,127 1,213 895 1,005 1,576 1,390 678 664
5 596 603 1,001 1,357 1,090 491 298 385 293 338 338 727 817 226

6LL 1 98 228 226 363 253 166 69 94 81 60 158 161 510 126

#Ek 65,222 71,808 70,117 57,043 36,236 24,617 28,729 28,015 23,770 23,613 14,871 14,394 29,095 30,407

F2— =2 ZVPAIC Lo THERE L= & (b))

Al 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
1 15,167 8,176 9,521 6,668 3,392 3,302 4,128 3,740 2,537 3,667 2,194 2,875 6,465 4,251
220,230 25,939 28,483 12,361 12,184 6,802 5,800 6,623 6,950 5306 3,924 1,804 5,269 11,499
3 14,028 17,468 24,149 14209 8,079 5,492 5,141 5805 4390 6,489 6,588 2,728 2340 5,504
4 5,897 9,491 14,193 15,666 10,106 4,307 3,413 4,057 2,850 3,123 5288 4,169 2,203 1,913
5 3,838 3,395 5468 6,781 5354 2,465 1441 1,846 1411 1,721 1,595 3,196 3,734 949

611 I 794 1,967 1,752 2,814 1,741 1,100 483 658 566 464 1,388 1,292 3,057 890

it 59,953 66,435 83,571 58,499 40.855 23,468 20,405 22,730 18,706 20,769 20,976 16,063 23,068 25,006

1) BRI E A E RO TP R EERCL 0O,
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MRE 2-2. FERTHEIRICHNWZ AT A =X

PR Fmsy  F2021-2023 ‘F¥IKH HARFEL FEVEI S
(FE1) (E2) (£ 3) (g) £RE (£ 4)
1 7% 0.16 0.23 0.29 285 0.357 0
2 % 0.53 0.75 0.45 1,239 0.357 0
3 7% 0.48 0.69 0.46 2,402 0.357 0.02~0.72
4 7% 0.66 0.95 0.63 3,999 0.357 0.34~0.96
5% 1.00 1.42 0.99 5,788 0.357 1
6 ik oA I 1.00 1.42 0.99 8,065 0.357 1

H AR 2 RSB T MSY & SRBLT 2 KMEDHEE OB L7 IRE (37
Db, A2 FEEPEFEM T O Feurrent O ERNE)

2 A 2 AFEEFIEE RS THEE S s Fmsy (T72b b, S0 2 FEEFGHE CTO
Fcurrent |Z Fmsy/Fcurrent Z#MT 724 D),

W3 ERROBRED FC, AR OEPFEMN CHEE S iu7z 2021~2023 FIfEH O Finkl] D -
IF LR CiEE4 52 % F EZ%SPR A L CHI L7, 2@ F fEIX 2025 4-1AH
DR DR EITHER LT,

4 RERTHNCET 5 3, 4 OAEISE (Maa) X2 ZNLLTORUT LD, B, N
ITZENENDOEICBIT 2ERERTH D,

3 5% : Maa=-5.24%1009N,ee3+0.48  (0.72>Maa>0.02)
4% : Maa=-5.67*109N,ges+0.87  (0.96>Maa>0.34)
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HREM3 BE/NTA—F LFMERDOBE

MiRF 3-1. FAEERRKDNT A=

. ER=rE|
BAEERRKX | mEkE F'; a b S.D. P
ES
U Jr—H W/Jg% A 9,116 | 1.15x10* | 0.36 0.63

a & bIIHHAEERBRADOHEE T A =% SDITMABRDIEERERE, pI3H BRI
TH D,

MR F 32, EHILVEME L MSY

HH il A
H A B ILVEA, e KERE A e B MSY 2B o8 A E
SBtarget 10.9 T-h~
(SBmsy)
o PRIV FELLYEE, MSY @ 60%DiaEENGOLNLH s
SBlimit 3.2 Fho
(SB0.6msy)
AU KE, MSY D 10%DIRERNRELNLH A E
SBban 0.4 Fhv
(SB0.1msy)

SBmsy i3 DI (GRELEEF)
Fmsy (1 7%, 2 %, 3 %, 4 %, 5 %, 6 wkLL k)
=(O.23, 0.75,0.69, 0.95, 1.42, 1.42)

%SPR (Fmsy) 5.9% Fmsy (2%} %%SPR

MSY 202 Thr | I KEfeEE

A
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e 3-3. TFEOB AR L RET

HH & B!
SB2024 6.6 Thy | 2024 i OBl A&
2024 F{EH O SE T (ELREL F)
F2024 (1 7%, 2 7%, 3 %, 4 7%, 5%, 6 LA E)
=(0.16, 0.24, 0.25, 0.34, 0.54, 0.54)

U2024 19% 2024 FiH DR A
%SPR (F2024) 25.7% 2024 F{EH D%SPR

LR (2021 ~2023 ) OIE RIS T
%SPR (F2021-2023) 10.9%

%%SPR*

EHILUEE & DLk
SB2024/ SBmsy 0.60 e KN FFgE A PE B2 J2 BT D Bl M & (B AR PR vE
(SBtarget) ' ) lZ%F 975 2024 AR HI OB A EOD L

SBmsy ZHEFF I DI 1T 3T % 2024 i H DA
F2024/ Fmsy 0.34

HEED*
B KUE MSY % EH 4 5/KU%EE 5
WS DK UE SBmsy ZHEFF I Ak HEEZ T A
B EOE)H BEIZW

* 2024 I OIRIE D T C Fmsy OMEE % 525 F #%SPR #a5 L CHH LRzt

73
.
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e 3-4. 2026 O THIBI AR L THlRE R

FRA-SA2025-SC02-02

2026 FOF A (TRIEHME) (136 T-h

2026 4ED .
o 90% BLR DI EIEIC
g E . . 2026 D
HH i T X 1 *42H . N
TR fiE EE|E (%)
(Fr>) (F/F2021-2023)
(Fhr)
B=1.0 154 12.8—18.0 1.31 45
p=0.9 14.6 12.1—17.0 1.18 42
p=0.85 14.1 11.7—16.5 1.11 40
p=0.8 13.6 11.4—15.9 1.04 39
p=0.75% 13.1 10.9—15.3 0.98 37
p=0.7 12.6 10.5—14.6 0.91 35
p=0.65 12.0 10.0—13.9 0.85 33
B=0.6 11.4 9.5—13.2 0.78 31
p=0.5 10.0 8.4—11.6 0.65 27
F2021-2023 13.3 11.1—15.5 1.00 38
LU A THETATS B
e 3-5. ABC & THIEAE
2026 Fifa D 2026 FIE I OBl BRI IE I .
. . 2026 i H D
ABC g RESLES PSRCISYd L (0%)
(FFo) (Fr) (F/F2021-2023) PR
13.1 13.6 0.98 37
AR

- ABC DEIEIC

L%

oy
R

THREDNRDD,

A 7 A~

X, 5 4 8 A ICBIES - TEIRE B #HC B3 2 Miate ) THULD fl

HIL DKEBIRFHS ] 2R TED bl FUA T U7 RS BRI 2 Tz,
- ABC 0)1%‘ . 2020~2024 oo A BIEE L RE VT, £
IR LI THD (i &k 6) o
Lﬁ@bu/\ﬁﬂﬁ%%&ﬁ{% SRS ND EHEE kL C FEl> DI EITED
BN ZRL OB R

F6 AL

A ig\‘z}/?
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MR 3-6. 5722 B 2 HW TRk T IR R

BREL COD AR FEME A&
2034 4F 90% 2034 FITHAENLL T O
DB E . BHILVEE A ERIDHEE (%)
HH . T X
iR (Th>) SBtarget | SBlimit SBban
(Fh>)
p=1.0 63| 3.7—9.1 1 98 100
p=0.9 76| 46—11.0 6 100 100
p=0.85 85| 51—12.0 13 100 100
p=0.8 94| 57—13.1 25 100 100
p=0.75* 103 | 63—143 41 100 100
p=0.7 11.2| 7.0—15.5 55 100 100
p=0.65 12.1| 7.6—16.7 67 100 100
p=0.6 13.1| 82—18.0 77 100 100
p=0.5 149 | 9.5—20.6 88 100 100
F2021-2023 100 6.1—13.9 36 100 100
g U A THEATS B
fEF 3-6. B D B 2O PRI R (i)
EREL QOO A&
- Bl RN PRI EEE 50%LL_ EofesR T EEH4E
- SBtarget SBlimit SBban

B=1.0 2026 -1l 2026 4 ifa i 2026 4 ifa i

p=0.9 2026 F-ifa iy 2026 4ifaly] 2026 4ifaly]

p=0.85 2026 4F-ifa i 2026 4F-ifa i 2026 4F-ifa i

p=0.8 2026 iy 2026 4ifaly] 2026 4ifaly]

p=0.75% 2026 Y 2026 Y 2026 Fif i

p=0.7 2026 4Fifa 1 2026 i 2026 4 jfa ]

B=0.65 2026 4Fifa 1 2026 i 2026 4Ejfa ]

B=0.6 2026 4Fifa 1 2026 i 2026 4Ejfa ]

B=0.5 2026 4Fifa 1 2026 i 2026 4Ejfa ]

F2021-2023 2026 Fif i 2026 Y 2026 F-ifa iy

Mg U A THAT S B
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HEEH4 HEHKROME

~ BT AN AL BB RO G BRI, BALERIC B T 2 HEMIC L 28K b e
— VB OB R E W EEBEIRICL VT, FAES Y 7L H R~ BRI 0K
100~1,000m TH Y . RKRFEOEE A FPHZMEL T D, ARBEO AR EIHIXH AR
~RBRIRTH DA, A3 WEORI ) ESENETRLIZLYIC, BRUK, &
B ORI K2 L, 2021 43 H £ TREBE LMThbhTWiehoToZ L 25
T 5L, BRUBOERBERIEICIIRY REL WD EEZLND, T2 CFa—=
YAV A IEEEICITER~EIR OB B A v, iR CRESN -~ TI2o
WU, REMAL (00 1) L HEA0BEWHHOmAED QAL L) 2o T X Tof
RIZOW TR Z /T Lz, WICALHE 38°50 CRIAHER 2 FF b2 43 1. 100~200 m, 200~
300 m, 300~400m, 400~500m, 500~600m, 600~700m, 700~800 m I3 L T 800~1,000
m O 8 KGN, 16 @Ik A @b Lz, Mt Lok it LizE () Z &%
B () ICBWTHEAEED O HEEEE £ COEREZ RS, Zha RMEREE L TRV, &
y R —lba—F—ThyZ—h— FHRFZHEL, BEBE» RN A Yy X —FR—F
iR & fleMIBR O (10 0.258) 12 X v #isEfR A H#EE L, RMEEE e 2’ U Ci
J& j R ORI (ai) ZRD7Z, 18§ HUSOFERR DA EE D D VIR0 A
(Cij) % aij TBRL, i@ jHAOEE (dij) ZHMHL, ZOVHEZ i BICBIT2EEd &
L7=, 728, ni i BORHEEMSEERT,

g, =5

", M
d —iid

g &t ey

SO, i EOFHEE (d) IZiE@owmkimiE (A) 20, i @OBGFED D WVILBFE
¥ (Bi) K., 2NHEEEHTHZ LIk HILEHR KO~ & T OBAARD HVITH
FR¥ B) &L,

B =4,-d G)

B=YB “4)

BRSOV TE, AR 1 em Z EICRHE TV, BIRSROFERBIARHAL Z K D
7=,

i BOBEOEERZE (SDd) RO, ni & AIICEY i BIZB T ABAED S VITHLF
B OERERESE (SEBi) ZFHH L, R SWICB I 2 BROEREAZE (SE) B LOE
R (CV,%) Z FRICKvsRDz, 2B, 22 THLND CV LITBFEB L OHGER
HOREEMIIKTTHETH Y . BREZROHETEZEITE L TR,
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. A.-SD,
B = JZ (5)
SE =\> SE; (6)
SE
cV=—
B ™)

7B, FHEXMOERE FRIZ, exp (log(N)-1.96xCV) LT exp (log(N)+1.96xCV) (Z
Xk,

EIE b a— VIREOMER L IREY OFRES L OREMKE b L IC kDB EDar—
NMENTORER B B b 1 — BT 2 F B OBRENF 2 KD 72 (1 5% 0.64,2 7% 0.54,
3k 0.12, EHIEA 2006),

B, METHONTCWAMEOE S ITRMT T 3~4m BBET, ZThiv b EHcomd
HEED AT 22 L7 , £7o, FE M — LSRR CORMMAREE T, AiEk
DOFENEARERE T2 EImA L OEBERIIEL D, TOD, 22 TIEEERLMEL
b DEREDNRL LT,

ZORER, 1996~2024 FOBFREIL 4 B HRE~111 HEHRTHE L Tz (X 4-1, #f
BE 4-1), BIREEEEE LI-BAEIT 6 T ho~90 TR THRELTEY ., 2012 FI12
90 T b Z5tsk LI BICAICHD Lz, 2024 4F12 132 F R &p»T05 (X 4-2, 1l
BF4-2),

728, 1996~2024 FEOFHAEITIS T 2 FMBIBIAFRED CV X 0.11~0.51 T, 2024 Fl%
023 Tho7- (L 4-3),

5| AR

FHE] - BRARE - IRES BF - GHERIER - ABJIRZ - B2 - A FE (2006) VPA
EHBIE N v — VAL KD EIRED GHEE SV Bk IC I 1T b~ & T OISR,
H7KEE, 72, 201-209.
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MR 4-1. br— A ENOHEE Lo BTRE (TR)

i 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
1% 2,760 15806 15,848 38,757 2,630 2,247 2,196 11,253 3,509 22,042

2% 3,871 518 5,695 3,452 9,758 332 1,798 1,060 5,570 2,018
3% 752 749 74 1,519 360 1,125 286 1,287 1,313 1,779
45% 554 123 0 49 105 96 128 103 69 156
5i% 103 123 0 0 0 0 0 14 21 0
65 Ak 0 62 0 0 0 25 0 18 24 0

A8 8,040 17,381 21,618 43,777 12,853 3,826 4,407 13,734 10,508 25,995

i i 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
1% 14,743 16,866 893 12,057 23,066 68,679 49,374 10,688 13,297 29,436

2i% 4,936 2,219 7,449 921 10,863 8,487 57,884 23,993 14,172 15,807
3 1,736 550 597 1,957 299 3,685 2,718 18,083 11,600 5,842

4% 223 107 111 190 237 343 899 1,327 5,091 4,362
57k 244 36 16 29 39 49 105 357 680 1,230
65 Ak 20 0 0 0 25 0 40 97 111 189

&EF 21,901 19,779 9,066 15,155 34,529 81,243 111,019 54,546 44,949 56,866

Ellin 2016 2017 2018 2019 2020 2021 2022 2023 2024

13 22,036 20272 30,588 7,803 8,449 372 4,189 25,959 2,883
2% 12,327 6,957 6,559 6,088 10,026 4,249 96 3,379 10,570
3k 6,096 3,554 2,377 1,243 2,665 3,157 346 757 735
45% 2,105 1,442 1,180 262 7 481 786 204 60
5k 1,015 187 282 23 0 98 319 573 117
(3> 476 82 111 33 0 81 67 146 0

&8t 44,055 32,493 41,098 15,453 21,148 8,437 5,802 31,017 14,364
) 10~11HFEEoE

ke — LIRS KD EAE R XD HEEfE,

BEZR (Q) IXHMA0.54, %A Ll F0.12% 4,
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MR 42, br— A FENOHEE Lo FmiETE (F2)

Efln 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
1% 301 4,451 5,895 11,509 1,212 1,272 1,262 5,530 1,591 8,434

2i% 4,141 692 8,191 4,663 11,485 539 3,146 1,914 7,763 3,033

ik 869 1,843 330 4,096 588 3,190 795 3,220 2,828 4,415
4j% 1,371 662 0 374 367 326 615 362 300 693
5% 635 978 0 0 0 0 0 81 177 0
(3> 0 467 0 0 0 250 0 188 225 0

i 7,316 9,094 14,416 20,643 13,653 5,577 5819 11,295 12,883 16,575

HEln 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

1% 6,285 5,661 448 4,882 6,362 22,846 15,017 4,046 4,303 9,692
2% 6,462 3,098 22,259 1,446 14,211 11,287 64,404 23,311 14,498 14,432
3k 3,292 1,233 1,507 5,573 655 9,018 6,054 38,816 21,478 10,967
45% 812 439 592 762 1,071 1,127 3,748 4,445 16,033 13,142
S5k 1,307 219 110 240 203 217 601 1,907 3,332 5,251
65 £ 263 0 0 0 262 0 443 854 722 1,304

i 18421 10,650 24916 12,902 22,764 44,494 90,267 73,380 60,366 54,789

Efln 2016 2017 2018 2019 2020 2021 2022 2023 2024

1% 4,513 5,794 5,836 2,441 1,744 149 1,495 5,840 727
2i% 10,462 6,559 5,275 5,248 11,682 3,636 81 3,255 9,835
3k 10,341 6,300 3,707 2,410 4,837 5,455 711 1,137 1,605
4% 5,576 4,082 2,917 837 23 1,445 1,948 760 295
5k 4,115 780 1,001 107 0 417 1,309 2,363 694
6L 3,235 549 761 178 0 426 422 992 0

&t 38,242 24,064 19,497 11,221 18,285 11,527 5,966 14,347 13,156
1) 10~ 11 H K Lo fE
h— VIR S LD HiFE— B R S LD HE E A,
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WREF 43, bo—LBliBIcEvELNnNE~2 T 0OBRGEREE I OZEMEEK (CV)., [Z
X[ DAL

4 1996 1997 1998 1999 2000 2001
A R K 22 36 37 35 50 55
B R (TR) 3,497 17,381 21,618 43,777 12,853 3,826
BfF R DOCY 0.511 0.127 0.188 0.176 0.218 0.349
BIAF A DOSE (T2) 1,787 2,205 4,059 7,720 2,799 1,335
95%EHEX[H (TR, T)&) 1,285 13,556 14,962 30,984 8,387 1,930
95%E X (RIR, T/E) 9,520 22,287 31,235 61,852 19,698 7,583
s 2022 2003 2004 2005 2006 2007
A 2K 47 56 80 80 79 81
BRI (TR) 4,407 13,734 10,508 25,995 21,901 19,779
BifrREocy 0.321 0.240 0.200 0.205 0.140 0.166
BAF R OSE (T-2) 1,417 3,300 2,100 5,337 3,061 3,291
95%(E X H (IR, T/R) 2,347 8,575 7,103 17,383 16,653 14,275
95% (5 fE X (EBR, T)/&) 8,276 21,997 15,546 38,874 28,802 27,405
4 2008 2009 2010 2011 2012 2013
A S 2K 81 71 67 66 60 64
B R (TR) 9,066 15,115 34,529 81,242 159,256 74,541
BifrREoCcy 0.224 0.267 0.225 0.466 0.111 0.193
BAF R OSE (T2) 2,034 4,042 7,761 37,862 17,725 14,349
95%IEE X (NI, T/R) 5,843 8,986 22,227 32,590 128,042 51,113
95% 5 fE X (LR, TJ&) 14,074 25,561 53642 202,530 198,078 108,706
i 2014 2015 2016 2017 2018 2019
TR Hh S K 61 65 64 60 62 60
B R (TR) 56,759 70,038 54,327 38,290 46,563 20,526
Bifr R oCcv 0.181 0.167 0.147 0.178 0.290 0.256
BAF R OSE (T-2) 10,284 11,695 8,009 6,801 13,516 5,251
95%(E XA (TR, T)&) 39,793 50,488 40,694 27,033 26,361 12,433
95% (5 fE X (BB, T/&) 80,959 97,157 72,528 54,235 82,249 33,888
i 2020 2021 2022 2023 2024

A s K 79 71 75 60 77

B (FR) 29,503 11,977 5,882 17,242 2,934

Bl EHOCY 0.239 0.420 0.331 0.202 0.229

BFRIEDSE (T)R) 7,045 5,027 1,948 3,487 446

95% (5 X (NI, T/2) 18,476 5,261 3,073 11,600 1,874

95% 15 X (LR, T)&) 47,111 27,266 11,258 25,629 4,595

1) CV. B X MM 01 TROTZE IR SENSROTIZHD THD,
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Narimatsu, Y., Y. Ueda, T. Okuda, T. Hattori, K. Fujiwara and M. Ito (2010) The effect of temporal
changes in life-history traits on reproductive potential in an exploited population of Pacific cod,
Gadus macrocephalus. ICES J. Mar. Sci., 67, 1659-1666.
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MRE 6-1. T 5 4 (2020~2024 Fifdl]) o A REER (b)) LOERRELR

ARl 2020 2021 2022 2023 2024 CERgfERE SEEgfEH R

4 711 956 308 296 346 524 0.09
5 771 634 295 396 235 466 0.08
6 289 467 189 234 374 311 0.05
7 153 105 55 43 31 77 0.01
8 182 61 28 9 25 61 0.01
9 236 99 79 80 86 116 0.02
10 295 173 118 128 163 176 0.03
11 304 288 126 199 262 236 0.04
12 361 552 657 504 497 514 0.09

1 1,399 2,086 2,897 1,337 1,306 1,805 0.30

2 1,435 1,407 1,323 1,025 1,030 1,244 0.21
1,002 422 406 417 344 518 0.09

& 7,138 7,251 6,481 4,668 4,700 6,047 1.00

R+ 6-2. B2 Bl < ARPEE AR (HUT 5 R O )

20264
THH SR A BIEH R (2026454 ~2027463 1) (F )
BHEE (T ) 47 54  6H 7H  8A 9H 10H 11H 124 1A 28 34
B=1.00 15.4 133 1.19 079 020 0.16 030 045 060 131 459 317 132
B=0.80 13.6 118 1.05 070 0.17 0.14 026 039 053 116 406 280 1.17
B=0.75 13.1 1.13 1.0l 067 0.17 013 025 038 051 111 391 269 112
=0.70 12.6 1.09 097 065 0.16 0.13 024 036 049 107 375 258 1.08
B=0.60 11.4 098 0.88 058 0.4 0.1 022 033 044 097 339 234 097
F2021-2023 133 115 1.02 068 0.7 013 025 038 052 113 396 273 1.14
ARl (B ES9EF) 0.09 008 005 0.01 001 002 003 004 009 030 021 0.09
20274
HH SRR R ARPEfg R (20274948 ~202843H) (T hY)
WHEE (T h) 4 5H 6H 7H 8H 9H 10H 11H 12 1H 2H 3f
B=1.00 122 1.05 094 063 016 012 023 035 048 104 3.64 251 1.04
p=0.80 12.1 1.05 093 062 015 012 023 035 047 103 361 249 1.04
p=0.75 12.0 1.04 093 062 015 012 023 035 047 102 358 247 1.03
p=0.70 119 1.03 091 061 015 012 023 034 046 101 354 244 1.02
=0.60 115 099 088 059 015 012 022 033 045 097 342 236 098
F2021-2023 12.0 1.04 093 062 015 012 023 035 047 102 359 248 1.03

H R B RSF) 0.09 008 005 001 001 002 003 004 009 030 021 0.09
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MR 6-3. HUT 3 (2022~2024 Fifd]) DA RIEER (b)) LOERRELR

AR E 2022 2023 2024  CEHERE PR LLER
4 308 296 346 317 0.06
5 295 396 235 308 0.06
6 189 234 374 266 0.05
7 55 43 31 43 0.01
8 28 9 25 21 0.00
9 79 80 86 82 0.02
10 118 128 163 137 0.03
11 126 199 262 196 0.04
12 657 504 497 553 0.10
1 2,897 1,337 1,306 1,847 0.35
2 1,323 1,025 1,030 1,126 0.21
3 406 417 344 389 0.07
aFt 6,481 4,668 4,700 5,283 1.00

MRFE 6-4. 7225 BIHES ARPEEER (BT 3 4 H O FEH )

20264F1f 4]
HH SR A BPEE R (202644 H ~20274E3 1)  (F h>)
WHEE (T h) 44 5H 6H 7H 8H 9H 10H 11H 12H 1H 2H 3f
B=1.00 154 092 090 077 012 006 024 040 057 161 538 328 1.13
p=0.80 13.6 082 079 068 011 005 021 035 050 142 476 290 1.00
p=0.75 13.1 079 076 066 0.11 005 020 034 049 137 458 279 096
p=0.70 12.6 075 073 063 0.0 005 0.19 032 046 131 439 268 092
B=0.60 11.4 0.68 0.66 057 009 004 018 029 042 1.19 397 242 084
F2021-2023 13.3 080 077 067 0.11 005 020 034 049 139 464 283 098
AR (G FE34E ) 0.06 0.06 0.05 00l 000 002 003 004 010 035 021 007
20274
HA SR AR R (202744 ~20284E3H) (T hY)
WHEE (T hY) 45 58 6H 7H 8 9H 10H 11H 124 1A 2H 34
B=1.00 12.2 073 071 061 010 005 019 032 045 127 426 260 0.90
=0.80 12.1 073 071 061 010 005 019 031 045 127 423 258 0.89
B=0.75 12.0 072 070 060 0.0 0.05 0.19 031 044 126 420 256 0.88
=0.70 11.9 071 069 060 0.10 0.05 0.18 031 044 124 415 253 0.87
B=0.60 11.5 0.69 0.67 058 009 005 018 030 042 120 400 244 0.84
F2021-2023 12.0 072 070 061 010 005 019 031 045 126 421 257 0.89

AREsE =R (R E3EEY)) 0.06 006 0.05 001 0.00 002 003 004 010 035 021 0.07
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