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E SRR FHeAER (MSY) 2 FEBLTx o8 MaE (SBmsy) 1% 101 T hr EHEESH
Too ZOIEMEITHED & ARJHED 2024 FOF A EIT SBmsy & FlHl 5, F72 2024 FOjfifE
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IFEOGIRE, R, IR, BIOVRERS
s [23/85 Bl & F/Fmsy ERE

(HRhy) (HRY) (HRY) (%)
2020 11.8 2.1 3.0 0.69 26
2021 12.1 4.8 3.0 0.51 25
2022 11.6 5.6 2.9 0.39 25
2023 11.4 5.1 2.8 0.63 24
2024 10.1 5.5 2.4 0.53 24
2025 9.6 4.3 22 0.53 23
2026 10.0 3.6 - - -

2025, 2026 FOMEILFRER RN E S EEMETH D,

English title (authors)

Stock assessment and evaluation of the northern Hokkaido stock of arabesque greenling (fiscal year

2025).

(Shoko Morita, Kohei Hamabe, Satoru Chiba, Hayato Kanno, Osamu Sakai, Momoko Ichinokawa)
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YNNI IR, AR —Y ZHEOEE TEIR L0 b, Ek 1% & 72 D KICIREA LR
D, BIERBEOR v r ORIHILBARMFCBE T 203, T4 HR—Y 7 IE->T, &
HIZ 1~2 AT T 5, AR THRORIL, “BRy e LT —HMOREINME & HITHK
LLTHEEL, IERICHRET D,
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OEER S 2 (FE - = 2009) . EIIHNT 9 HhRi~11 A BRI CRERESWIZE R
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AREEL, WAEOEMRZE (LU, MK EhRRE O, KM, @M s) o
B CRESND, BIRFEO TR, R, I X O FRESGFRITEEREIC L > TR
5 (F3-1) . BUE, WEICK AL, T EDb ULl GIF, NFEbL) . v F—
fe—nfy LR, Ay Z—te—N) IZLDbDTHD, 2014 FF£F TIIRIEERD 6
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(1) EWEHM D 515
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EALEE 251 (U v VPA ; Okamura et al. 2017) ZmfH U7-, #EE L7- IO FE#T]
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100 b2 LU EDIENT £ UKD T — X (23S < HEHE(L CPUE 2 W= (R & k8, 7%
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X, IHEOHFEHRICBIT S 0 Az B2 2S0OEERICE D WED 0 manif
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(2025 4 M) F To kb0 ifEF A ETE (2024 F) £ TOMAREZ KR LT
Fa—=UT7HEEE LT 2D TH D, /IMEARMLO MR HUE LTz 2016 (T3
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132,94 b/ e BB ERU, 2024 4E1X 231 b/ L HEESHOENVVE THER L T 5, A
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K Tpote, ZORITWAITHELE T, 2025 413 0357 L 72 o772 (X 4-1, M2 9-1, ek 2-
4, FEAIIARER9)

(3) EIFE LT OHER

Fa—=27 VPAIZ X o THEE L7z FEHI O F i & R E TS ] OME ik & R B & % 4
4-2 BEL O 43 1R T, FEROFERIEIREEL, BRGSO ERER & T EMoE
EBIARE (0% 10 H 1 AR, 1RL B3 7 H 1 BEE Mg 2-2) Ik vk, #
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B L72, 1996 LRI Z V228 B L, 2000 4R 44121% 30 5 h &2 TEIS X
NI o Tz, 2009 FITEPREILRAII L T20 7 b & Flal-72%, 2013 FI2iX 10 5 F %
T IE o THRUMER 2568 =, 2016 FR121E 1985 FLARERARD 4.0 )5 ~ 22 o7, D, 2017
FERRERS IO 2019 AEARED LI A E WIS K - TEJREITHIN L7225, 2020 4ELARE DN
AEDOEKIZ LV L 2021 FE1T 12 7 b > & 7o T2 IBRIZWBUE & 72 0 | 2024 £ OB R L
101 7 kv bieodz (X 4-2~4-4, F4-1) o 2021 FLIBEIT 2~4+mE O EPREN % <, FRIC
BT 2 FEClE 4+ Ul EOBPRENTEZ TN L TV D, 24T 2019 FEFERRES Eils £ A X
o TNDHZ EaERLTND (42, 43)

Bl ELEWNE L FROHRBRZ R L TEHY ., 1995 412 18.4 7 b o F TN L 7= %138
L7z, 2007 21X 5 0 b &2 FIEID , 2016 FITITWERIKD 1.1 T b &role, EDH%
2019 A2 2 77 P U A MA THINCES U, 2022 FELIRRIL S 7 F o DL ETHERE L T\ 5, 2024
HILSs5 v kiolz (K44, #4-1)

1985 AEALRELLE D B AFEEEE DM AR, 1996 =% Tl 5 (5~ 13 (HE THIR L7223 HHER
L7c (X 4-5, £4-1) . 1997 12 21 (B & EemfEA ek L7c% $ 2008 £ T 7 E~19 (&
FBTRE L OOHER LT 2n3, 2009 FEIZHTFED 14 ERS 6 [ERIZAJK L., 2010
FITITMAED 1 ERZ TEIDIEFITARVEREES HEL L 72, 2012 4ELIREIE 2017 40 3.6
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B L 2019 4F0D 5.6 (B ZBR< & 3ERA X 2HEMELTIHBAET, T2 TH 2016 4F
DOINANEITHEFARD 3 THRERE & 72o7, 2020 LRI 3 (BR L Flal> TRUMER A3
FEVTER D, 2023 33 L 002024 13 1.3 ERRRE L 2014 40 1.1 (B & FRRE DD 720 A
ENERE LT, s, BRI X D ETED 0 AR OHEE IR EEER @SV &Iz
HEEPMLETHD,

FAFERIIFE (RPS) 1d, 1985 4512 29.8 J/kg Z Rtk L7z, 1996 421X 4.4 JE/kg £ T
KT L7z, 1997 45 2006 AE2 2T T 11.6~25.5 B/kg O#IPH CTHERE L. 2008 4(21% 37.2
F/kg & —RJIZ B U723, 0% TR HE 72, 2010 FFI21E, BlAED 4.5 75 K
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DOERERD DO—K Lol EZBND, 2016 FFITITHAEDN 1.1 H b & RIgI2ED
L. AR 1985 4ELIME ClRARME 2 5e8k L7722 & /5. RPS 11N 2.3 JB/kg & /K HEL 72
ST, = 2017 LB ED 1.7 7 b LD 7o nen b B IIAES K E <HIML, RPS 1E
214 FB/kg LA LR Lz, 201941 20.4 JB/kg & mKYEZHERE L7223, 2020 4E LA FEOME
TMEMICHER U7z, 2022 AR LA (3R L C 3.0 B/kg 2 FRID | 2024 F2121X 2.4 R/kg & 2010
FRB L2016 IR AL 72 oo, ZHUE, BlEED 55 07 F v LR Z 0~ 7212
L LT MAERNK 13EREDRh-T-Z L1k D (K4-5, F4-1, MeEk5),

FAEM ORI F LIRSS OHERS 21X 4-6~4-8 B L ORI EEL 5 18T, K4ERD
PHABI O ERENT, 0 5% FEHTIE 2014 IR E <{EF L CTLAKRIE 0.01~0.23 THERB L
TW5, £72 1k BT 2013~2017 4K T L CTUEIE 0.2 LR DRV VE THER L C
BY . RIS T DIEEENIE STV D E N2 D, O FHHTIE 2018 4-LAKE: 0.13
~0.46 THERE L7z, 2023 4132022 & LE_T EHR L, 046 7257228, 2024 413 0.18 &
WD Uz, 20 B T F 13 2012 4E00 [ 3248 PO DA I BE 60 L 7228 & J
BIZ 3 D05, 2024 4E1% 2019 4F & [AIFRE £ T L=, 3 0 FI%, ¥4 Tl 2020 4EiC b
I L TR 2021 RIS TEMITCETEVEE o 7o ENLBERIEED LTS (K 4-
6. fIEEES)

R 2 AR — N TH LSBT RE L TR L 0 R LR O iR EAR
B (R ERS) X 47177, BIEORY-Z DD 1k AlCk3 2 F X 1985 4-LAREHY
WEARD IR LN EF L, 2000 F8IC A - TEVIREEAS BV TUNZ2A3, 2013 FELARR T
T L. 2017 A13 2000 4= LARE THRAKME & 72 > 72, 2018 F=LIRE HARVVKHETHERS L T D, —
75, 2 AR D F L, 2008 FEICEVMEZ /R LD B B A 0 K L7220 HAK T\ &
RLUL 2023 FFIITBRERIK E o723, 2024 FiXA LR L2, ZiUE. 2 kol REN
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735 2000 AL AT DT THIJR L7223 HEIM L, 2010 4F121% 56% & @V MEZ R~ L7z, 2013
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DB L, 2023~2024 4E1% 24% & 72~ 7=,
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A28 EREND 25(ERE., 24 (EEND 22EE. 18EEND L6 R L 02~03 EED
THEEE 72D 2020~2023 FFOEENZINZEIL 123 T honH 11.8 T b 12775 B
YINH 121 b RIF R H 16T M, 125 b 1145 bk 04 5~1.1
H R DOFHEEE T, £, 2Ll EOGRBIHO FHEEIC LY, 2023 FOHAE
MWS59T Rt 5107 hur~E FTHEESNZ,
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A D SPRIZHT 5, N - =854 D SPR DEIE (%SPR) OHER A 759, %SPR 1Lift
BEEDMEVIE ERERMEL 72D, 1992~1995 13 15%% LAl THER L7223, 2001~2014
HEE T 10%% > THER L 7o, 2015 4ELAREROMEIN L, 2024 4213 26.4% & HEE S vz (&
4-1), BUROMIEE & U CEDR 3 41 (2022~2024 4E) O F EDH%SPR 2R HT 5 &
257%& 7257,
Fmsy (2% 9% YPR & %SPR %[ 4-10 IZ/”7, 2D & E F OFREL LTI, 5014 4F
ZBAfE S v7e PE UL IC BT D ER B I2h W\ Tl RFrfieAEpE = MSY %
EHTHF (Fmsy) OHEEIZHWZE FEREIED 2022) % Wiz, FEEBIESERER L O
FREAEN BT DUV T Fmsy B HEFOAE 26 L 72, Fmsy 13%SPR (ZHAFE 92 & 12.9%(2FH24
T 5, BUROWEL (F2022-2024) (X Fmsy % F[EIV . F0.1, F30%SPR % k[A]%,

(5) HA R

BfaE (ER) AR (B oBMfe (FAERR) #X4-111rd, kiko MEEL
YWEESZ BT 2P0 R IS R0 | ARBEOHAEERBMRICIIA v 7r— - A7 1 v 7 T
RADEH S e (FREIED 2022), 2 2T, HAEERBRO T A—FHEEIER LT —

Zix, AF3 (2021) FEEOEFRHMKIZE S BlMAE - MARTH D, Ha(b 7B
MakHEEZ VTV S, IIAEDKZAEDO B CHBIZEE L T\ 2wn, FAEERGRAOE Z
A—H EREFE 7-1 (ORT, EHIT 4 4 (2021~2024 4E) OIANJR I OHE S I3 A FERIFR
D 90% TIX A TEl-> Tk Y, 2007 FFKMEE THAZKRENFE L THDIZH 0 0b b
FLOMABOEIE DM E > TWRUVRILE 725> TV 5,

(6) HAEDEREE FICB\W T MSY % EH4 5k

BUE (1985 F-LAKE) DBREE T IR W TR AEE R MSY % 32819 2 Bl i (SBmsy) |
BLOMSY 2 LB+ 2EE Fmsy) & LT, Ealkod MEHEELUEESE OB D FZeisR &
) (BREIE 2022) 2B W ORSNTHEEMZ R E 7-2 1R T,

(7) BIROKUE « Bk L ONaEE DK YE
MSY ZEH T AR EEELRECLI-ME oy b &K 4-12 1277, F72. 2024
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FEOBIfaE L IEEOME A MR 7-3 128 Lz, AREECEIT 5 2024 FEFOH ARIT MSY
ZEBT LB E (SBmsy) Z FEI->TEY, 2024 FEOBFHEIT SBmsy D 0.55 (5 Th 5,
F 72, 2024 FOUIEEIL, MSY ZAERF T HEE (Fmsy) % Tll> TRV | 2024 FF il
JEIX MSY ZHEFFT HiEIED 053 5 ThDH, B, 7 vy MR L#E DL
(F/Fmsy) &%, &4ED F OFRIREFD F T Fmsy DIfEFE%E 5 %2 % F 2%SPR #5 L TR
e, BFEOFMEEDOLTHD, HAROEMIX, HIT S 4R (2020~2024 4) OHERE
ORIV EH S D, AREEOBIAEIT 2000 FLARE SBmsy % FEl> THE L TS
PN, ST 2012 45 TR0 6 B A HIC L 0 BT S 41, 2016 AELARE I Fmsy % R[] T
HELTWD,

5. BERFHMENDFE & H

ARBEEOEIREIT 1995 4E10 442 5 b £ THIMLZO B L, 2016 41215 4.0 5 b
Lipolz, F0Ok, BEED A E 2017 FAkEERS KOV 2019 FEEREEOIAIZ LD 2017 4
25 EPREITHININ L7228, 2021 4RI 12 75 b2 248 2 CUARRIE s & 72 0 | 2024 451
10.1 5 b & ol AR 1990 AT 18 B b & kA~ 7% L. 2012~2018
X 2013 FEZFBRWT 2 T R &2 FEIY 1.1 H~1.7 75 b2 CTHER Lz, 2019 4=LLREIEHM
L. 2024 1% 5.5 5 b & 720 2000 FFARFEOAKREE THEIE L TV 5, —F, HERRYEE
DFIDN o 72 2019 FEAREELABR 1T B EE O m W IIANIT R O TR 597, 2020 FLABEOAIIAEIT 3
BREZ TEY, WMMERICHD 2 EICEERLETH D,

2000 FELARE, Hlf B T K Frpi A pE = 2 EHL 2 B M & (SBmsy) X DIHMEWKHEEIZH S
HLOD, 2016 FFLIEEAMERIICH D, 2024 FEOBIfATEIT MSY ZEBT 5 /Kk%EEZ FHED |
ZOEALELT 5 R (2020~2024 ) OHEBRM ORIV SISz, AREEICKTT S
T IE, 1996 4FLIRE SBmsy ~[RI1E « #ERF 9~ 5 K %E (Fmsy) % _E[A] 2 RAEDFEV Y TUN =23,
2016 FELAEIE Fmsy % Flal> THERS L TV 5, 2024 SE DMLt Fmsy 2 Flal %,

6. TN

2009 FLUEDO A RBERCE IR AN L IR A 521 T, 2012 4 R L 0 in e L
MK O EE T CEIRRIE I m T iR S RO 3 BE EHEE Li-H 2%
B S TR (R - HEN - EKEERERYS 2025) | EOREYEFE (2008~2010 42)
LD LIIEIE (F) 13K ER TR LTS (X 4-6, 4-7, Ml 2EEE5)  FrE Al
FEOID AT I D 0 5% P 1f EE O F ISR & s &R E SHI S - fE
HBOBABRPHERSNIZENZZ LI2XD 2017 FHREES 2019 FEMRBEED E BN A~ E D
BRNBoTEBZEZBND, EDHIT, T OFRRICKT 2 BaRESREFE M L2 Licko
TEFEREOEIESCHABOHICSRN -7 (ke - HENKEERBRYS 2025) , £7-. s
JEIZ 2016 2L Fmsy & F[al> CTE Y EREERICH T 2EE LRD LB DD,
2021 FLIREITH AR L7223, 2020 AFARHELARE B BE D @ WARRREE AN FE AR L TR0,
BT 2023 ks L O 2024 FRERIE 1.3 [EREEOIRIMA L HEE S i1, £ OEFED 2025
FEAREE b BRI OHEAPRERFA D O EEEOMATIH RV AN RSN TV D (g« HE
N - MK ERBRYS 2025) . A1 BIRIMAZGERE L2540, BHRICERESCHAR
NEJT D AREME N D Z LICIEE A2 ET D,
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AR R DAV TR UNRILAY 2 D03 2 Do B E & W= » 7 OINA R FHITIE, #
WZHMEOBAESR 2 5% M OREENMARDOZFITHEL, BAEN 4 7 b % FE
B EMAENKE DT 25 FRIFER 2R Sz (Okamura et al. 2024) , 5% HAEIAD
REZII LD ETHHEFHOMGIC LV | ITFEOEENRZITE R RO OFRRE
AEAEICES S, BARLHMET S 2 EAEHREEICITEELEZDND, Ay b~
o, PN =T VORI L FRRICE R BERE O DRERH SN2 ERTH Y |
ELSEDOIAZEOHEES 2 F4 £ TORKTHRNZI T DMAEDFEN ABC AEICKE
B HZEICEEPLETH D,

F 7o, ACUEE RV B D KR _E A S PEINE~ O SRS 0O B AL oAR X I AKIR O
RV A~OREEDR Y %2 & 72 O ReERNER SN T 21Eh (BEFIED 2009) . A
BIIKIBICE > CTHBEZZ LML H L5720 (FREIED 2015, A&RH 2017, ZREIE
2025) | MEEERIRICOW T HERZ L Y LERH D, RAREDOFEIFCIMA~DERBEEIN D
Bl P hg| EE et T o 0ENH L,

7. 5IAXER

ok - HEPY - HEEKEERERYS (2022) AR v GER A AR~ AR — Y 7 i), 2021 AL
T3 50T 38 T 2 BB AR O B IREE AR E, JE AT K PESFFEAHS, p. 94-120.
https://www.hro.or.jp/upload/41790/Hokkaidostockassessment2022.pdf

e - HEPN - MEEKPERRERYS (2025) 7R v B AR~ A A — Y 7 MR 2025 4EEE AL
B JEDVEEIT 36 1T 2 T B oD R A AL LA AT TERAR K PERIFFEASER, p.104-
135. https://www.hro.or.jp/upload/55333/StockAssessment2025.pdf

Goto, Y., A. Wada, N. Hoshino, T. Takashima, M. Mitsuhashi, K. Hattori, O. Yamamura (2017) Diets
of Steller sea lions off coast of Hokkaido, Japan: An inter-decadal and geographic comparison.
Mar. Ecol., 38, 1-22

Ry TR —7 (1983) ALiEE A DM D A 4 O 5340 Bl el O 7R > o OFI AT,
AbEE S K PERRER Y, 4R, 44-59.

2R 5 mIBZET - JERPREE - BRR 5% (2009) ALHEIE RSN FEEICIS T DA v &R
DA s M OV Eh ). ALK, 76, 1-11.

ANILFEZ (1983) [KFEFT U — R 46 KEGIROMENT L 3H M # Ok LG AL
K (), HOL, TEE AR, 91-103.

BT - BE W - SRR - SAHKER (2015) VTR v SR L GRS Y 0
DY, IKPEEE, 79, 333-351

FREA T (2017) ALHRE L O v r OGPROBLIR. A FIHEFE, 49, 481-485.

AREET - 5 B - T M - EEAR - IR - FERIBET - BAT T (2022) A0 4
(2022)EEFE A v B LRI O & BEIE (A 5 (2 B3 2 AT ZEH B 227 W BH(FRA-SA2022-
BRP02-01).

ARG P = T -85 B - REJIER (2025) & v 7 OESVER~OKIED

u



B RE- 13 -
FRA-SA2026-AC042

B, AULERATSE, 46
HEHEL (2003) & v . BEAYE Fribo S OKEEE, SR (), b
MRE TR AL, 196-201.
Okamura, H., Y. Yamashita and M. Ichinokawa (2017) Ridge virtual population analysis to reduce
the instability of fishing mortalities in the terminal year. ICES J. Mar. Sci., 74, 2427-2436.
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HOE, HARGFEEE, 70, 37-52
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Ry r OBPFERANT L BRI A XD L £ DB E~DRE. KRR, 93,
51-57.

ESZEE « ZABIERL (2009) 1.1.2 A v & Pk 19 425 R oK pERRER Y 2 =, JbiiE 7
K EERRBRYS, Axifi, 21-27.

RIRFTE - BYF - R - ATmEEE] - B TR (2013) HAWrmBlERIC K oA v il
ALRBEDOFEAE L & AR - YA ZABIR. HKEE, 79, 383-393.

Watanuki, Y., M. Yamamoto, J. Okado, M. Ito, W. Sydeman (2022) Seabird reproductive responses
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#*3-2. By rEdcRBoERE (H)

U S L S W A c— =Y Y T R,
P R P B h Gh TR
wERE R | RS g
1980 28,703 14,119 42,821 48,826 91,648
1981 22,050 35,269 57,318 52,271 109,589
1982 23,727 15,788 39,515 6,995 46,510
1983 13,025 4310 17,335 15,897 33,233
1984 14,182 6,315 20,497 17,471 37,968
1985 7,571 12,322 10,814 3,454 18,384 15,777 34,161
1986 12,090 | 8270 17,563 7,813 29,654 16,083 45,737
1987 20,452 | 11,571 20,457 7,041 40,909 18,612 59,521
1988 23,366 | 17,031 17,909 7,424 41,275 24,455 65,730
1989 25,105 | 13326 24,887 5,344 49,992 18,670 68,661
1990 52,984 | 15,204 22,734 5,646 75,719 20,850 96,569
1991 48,505 | 19,523 18,846 3,885 67,351 23,408 90,758
1992 35,041 | 21,206 4,749 5,476 39,790 26,682 66,472
1993 52,199 | 18,546 23,389 7,693 75,588 26,238 101,827
1994 77,369 | 19,439 16,865 5,810 94,234 25,249 119,483
1995 108,187 | 21,141 10,478 9,176 118,665 30,318 148,983
1996 81,310 | 25,191 25,391 12,571 106,701 37,763 144,464
1997 106,621 | 27,386 23,657 12,201 130,277 39,587 169,864
1998 124,626 | 24,450 42,930 13,079 167,556 37,530 205,086
1999 88,431 | 18,625 15,788 10,546 104,219 29,171 133,390
2000 86,252 | 17,251 22,985 10,123 109,237 27,374 136,611
2001 84,316 | 24,788 14,249 5,704 98,565 30,492 129,057
2002 67,324 | 22,839 17,771 13,941 85,096 36,780 121,876
2003 73,981 | 30,401 23,492 12,616 97,473 43,017 140,491
2004 84,405 | 14,566 41,205 11,049 125,610 25,614 151,225
2005 79,775 | 14,586 18,688 8,745 98,463 23,330 121,794
2006 55,560 | 19,744 12,557 10,758 68,117 30,502 98,620
2007 83,530 | 17,811 18,657 5,252 102,187 23,063 125,250
2008 85,689 | 23,999 26,803 10,755 112,492 34,754 147,246
2009 60,094 | 17,607 10,532 8,083 70,626 25,690 96,316
2010 39,717 | 17,533 4,515 5311 44,231 22,844 67,075
2011 28,281 13,592 8,171 3,038 36,452 16,631 53,083
2012 29391 | 13,266 7,859 11,452 37,250 24,717 61,967
2013 28,413 | 10,861 3,664 3,357 32,077 14,219 46,296
2014 15,317 8,705 504 1,263 15,820 9,968 25,789
2015 8252 | 6,769 160 437 8411 7,207 15,618
2016 6,364 9,004 149 235 6,513 9,238 15,752
2017 4,047 7,264 760 4,705 4,806 11,969 16,775
2018 10,467 | 10,596 2292 3,720 12,758 14316 27,074
2019 7,043 | 14,256 661 7,363 7,704 21,619 29,323
2020 14,132 | 11,246 1,359 3,642 15,491 14,888 30,379
2021 14,688 | 13,437 383 1,782 15,071 15,218 30,290
2022 14,296 | 13,346 237 1,109 14,533 14,455 28,988
2023 15,147 | 10,920 267 1,463 15,414 12,383 27,797
2024 11,697 | 11,233 142 1,113 11,840 12,345 24,185

R (A7 FY) oW TIERBRREL &

HARME (WPIE) : ALyEE & R 2R R E R (X - BT, 2004 4F LY JbyiiE A AR .

AAME (bR : EAERRE (CLEKEME) (Rl LS 2R < B A,

FAR—> 7 (WK : AiEE A K R AERCE RSB RS R (X AR —>Y 7 2004 LY A=
v 7R (HAYE)),

FHR—Y 7 (he) - RELERRE LHEREKERE) (REEEE BR < AR — Y 7 O EjRE &
EBHRWIZH0),

NRRER e REAESWE  EEKEME) (&,
TRELRE N ORIE R O ERREEE RV 0),

2024 O FEIRE B XA E KRR E, WERIZ DWW T EE,

it
ol
sy
BY
&
S

B, AH—
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FKA-1. v rEACRIED GRS R

o b e b oo = REE KD
g TRIRHE EUREC B jj(ué‘\j;% M/E,\ | %SPR  F/Fmsy ﬁiiﬁwj

(Fr) (Fho) (Fhv) 2) (%) (B/ke)
1985 34 89 15 455 38 8.7 1.8 298
1986 46 s 17 62 39 9.9 1.16 38.4
1987 60 157 24 845 38 10.4 113 352
1988 66 19 36 1.004 34 12.5 1.02 28.1
1989 0 25 46 1086 31 16.1 0.87 234
1990 97 259 & 743 37 12.0 1.05 117
1991 91 81 77 992 32 148 0.91 12.8
1992 6 321 08 1254 21 26.4 0.56 15.1
1993 102 383 110 1195 27 20.6 0.70 10.8
1994 119 435 144 855 27 217 0.67 6.0
1995 149 442 184 1233 34 15.6 0.87 6.7
1996 144 350 157 639 41 1.1 1.10 4.4
1997 170 411 109 2081 4l 9.7 1.24 19.1
1998 205 437 74 L1847 6.5 1.43 15.1
1999 133 376 107 1882 35 1138 1.08 17.6
2000 137 32 78 963 41 104 1.14 123
2000 129 299 91 1053 43 8.5 1.30 11.6
2002 122 307 76 1245 40 9.5 1.24 16.3
2003 140 312 T3 1870 38 8.5 1.39 255
2004 151 220 53 695 54 37 1.95 13.1
2005 122 257 72 1,008 47 6.7 1.48 14.0
2006 9 249 60 1176 40 8.7 1.28 19.6
2007 125 275 48 1668 46 49 1.66 34.9
2008 147 269 39 1440 55 24 2.56 372
2009 9% 188 28 563 sl 53 1.59 20.1
2010 67 119 45 o4 56 6.0 1.62 2.1
2011 53 125 3 814 43 75 1.50 255
2012 62 13 12 287 55 52 1.64 24.4
2013 46 88 21 27 5 44 1.88 108
2014 26 s4 17 114 48 74 1.42 6.5
2015 16 4 1B 146 35 11.9 1.07 114
2016 16 40 11 2% 39 15.6 0.85 23
2017 17 68 17 358 25 19.5 0.71 214
2018 27 0 12 158 30 19.5 0.73 13.3
2019 29 13 27 555 26 17.4 0.81 20.4
2020 30 s 21 250 26 19.5 0.69 11.9
2021 30 21 48 208 25 243 0.51 45
2022 29 116 56 157 25 29.6 0.39 2.8
2023 28 114 51 134 24 2338 0.63 26

2024 24 101 55 132 24 26.4 0.53 2.4
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20264 LU DI & DOARE

Ry r—e AT ¢ v 7 B PERIRR (1985~
20204 ARAED NN & - Bl EIT IS ) L fF
STFHRNZR T DHFEL OBAENDHEE

TR PR R o 3 < sl B
TR I . TR LY | AR,
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HEEM2 FEAE

B E TR

1985~2024 =D 0~4+i% G LA EZF O T 4+ (T T AT N—T) LKL T D) O
B OEIREE, AR, BR&EL 2R — METIC K D HEE Lz, adh— MEFTIZIE, &
TR D3R 6O 72 1A B O AF B I8 R A 2 AEEBI R 1 RO DI 80%FEEE
MEEINT D & L, MR 2-1 Ol RGE Lz, FlphHAREIZIISEOREY O F il
B O(REE 2-2) WL, £H7-0 OBEREEHRE M 13 0295 EE L7z (AT 1983),
Flm R EIREEDOFHREIZIL, Pope (1972) OERIRXAE MW, 7T 27 V—7O&EPRIBEIZD
WTIE, B (1999) O 5iEE W2, KD LA B2 ERE(L CPUE (LA Fi#JE CPUE &
T 5, Fa—= TRRIE 0~4+i%,. Fa—= 72 L= HIRIE 2005~2024 4 : fifi i
F2-3, EEEES) B X OVIMEARILO KA OIS ) DR L7z 1 A %E(L CPUE (LA
T1mCPUE &5, Fa—=2 73T 15k, T 2 —="2ZIEH L2 #IIX 2016~2025
R R 24, HHRER ) D2 ODBEEEZHWTT a—= 72 To7, 7k, MIE
CPUE DREHEAVICAE T2 T — ZITITED A A — 7 Wl To iR O 24 84, H AR
NFEDLULRIEOT — 2 ZHWTWD, ARAFEFEIZOWT SRR & RIERIC B AR T b
LD T — & & iz (R &k 8) . PP CPUE MB&4E#R D 0 E PR &2, 1 5% CPUE
DS FEHIBRGARE R O 1 A ERE LSO L 0. BEFED 0 ~4+k DFEE F 2 HRE-IC
Kb,

WH O VPA IZ L HHEE TIE. FTHHIO 2 MOBBERETL hu A0 T ¢ TFTc BT
% mohn’s tho 7% 9.35 L FEFITRE 2D | FEPKR Lo 7cZ &b (Hi2K 12-2,
12-4) . A4EFEIXY » ¥ VPA (Okamuraetal.2017) ZHW5 2 L& L7z, U v VPA O~
VT 4 A LT, JE CPUE & 1% CPUE O/ A HIER Lz (R EE 12),

IR TRIE IR (Coyn) 2D FHIBIFEIRHIETRE (Nayn) ZHEET 5, L0
FlRHIEIRRE (Nay) (3 (DALY THEMOFRBIEERRI (Nay2) 13 )&y
FEL. (D, QOFAEELZHEIHYIRT Z LTk - T, 2 efhoEREREET,

Ngy1 = Ngyo X €xp (%) + Cqy1 X €Xp (%) (1)

Ngy2 = Nay1,y+1,1 X €Xp (%) + Cqy2 X €Xp (%) (2)

SITyYIRAE, a AR E L, EIE FEEIZ h=1,2 TRBI L,

35k PR KOV FElid el 3):NE @A TR T,

C3y,2 M M
N3y, = 22— X N, X ex (—)+C X ex (—) (3)
392 T G Carya 4+,y+1,1 P{3 37,2 P{ 7
—_ Carye M M
N4_+'y’2 = m X N4+’y+1_1 X exp (;) + C4+’y'2 X exp ( ;) (4)
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aR— MRRAEO THEHOFREZKIL 5) XXV KRD7,

Ca,2023,2 exp( % ) (5)

N =
a,2023,2
1-exp(—Fg2023,2)

Z 2 C. Fa2om2 1IFAKAE « THHIO a O BERE CEIREREICEES T 5 X o Ik ES
DM, FENIERT 5, amk, y &, EFPEHOEFRER Bayn (£, EFEHOFEEIK
HAERELT ORIk,

Bayn = Nayn XWayn (6)

MR D O~4+7% DIRELREL F1X, F 2 —=> ZIC X VHEET A REEDSMNT (D) E b
Kb,

Ca u
Fa,y,h = —In <1 — M) (7)

Na,y,h

ZZC, Fayn 1T EEIIEI TS (BB h=1, T h=2) Oy FIZBIT D aix
ROWERETH D, Fo. B). @D, Fiyo=Faryr 3K YLD,

ZZTHELRAERIF 205 (8) XU L 0 ARERBIRIRE Suyn 2R DT,

Sayn = Fayn/Faryn (8)
FHEOFERIEREREIL (9N TRDT,

Bay = Naya X Way,2 9)

T CWaya Ty Fam P OMIZ10 A1 B, 1L EIET7 A 1 HER) 2B i
Y OFEHIEERE ik 2-2) Tho,

—., FEOBMEIT (10) RKICKVHE L,
SSBy = Yati Nap1y1 X Mg X Way—q (10)

T 2T Way i y-1 AR a ik 11 AICH0T DFEMBIEIAE (2% 2-3) ThD. Nay 13 (11)
KL VKD, Nsild Nav,y 205 Naw, y 2722 LGIWTRD T2, 703 Najwoss 13 (12) I 0 Biligok
Oz,

Nyy = Nay_1, X exp 37712 -3 .

— —F, —F, _
N4-,1985 = N4-+,1985,1 X (1 — exp 4+,1985,1 ~1'4+,1985,2 M) (12)
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Fa—= 720, FEFE (2024 4F) PO 05k, 1%, 2wk, BLU3 mOfER
B B HEE Ui, LR CHERINGLLTD (13)Xo BRI = x/IMEbT 5 H D
L., TOBE, TTATIN—T (4+5%) OWERET 3 moOEERE L FE & IKE LT,

obj = (1 — 1) x X2, B; x 0.5n;{log(2m) + log(6?) — 1} + A X Xk_,(F,)? (13)

ZZTAMEY v VPA DXRF VT o DEP 0 1E,0~4+K DFEEEE & L THW K CPUE
(CPUE) (ZxI3 281ME & FREOEREN DA SN R/METREE&T, #Hibo (14)
~(17) X TEREND, BilIERM CEHALZTEST D1 DDONTA—ZTHLH, LBV B
i, BfaE IR, BIRE, BIERERO L a2 T ¢ THTIZE1T 5 Mohn’s tho (p)
ZEERE L Uiz, A3 0.6 RGO EIL, B OMEICEDL LT L ha AT T ¢ TRE— 3 fig
HEN2hollzd, A& 0.6 L EE LIZHAIZONT, TRNENDOAMITBWT B2 &L
W TR L & Bi OMAAGOEEIRE LTz, TOREE, Bl 23 8.0~9.5 OfIX 0.1 A4 & L7z,
WD L b AT T TRFTICEIT D Mohn” s tho $+0.2 UL FIZ/2 5 A& bHEOH
T, BRSO 2 WL EOWIEREO p BN/ DIEZERIR Uz, REISEIR SN
72V v Y VPA O~F VT ¢ ML 0.95, BRI OFEA B; & L CTHPEFERE(L CPUE (3 8.1, 1 7%
UL CPUE 12 1.9 TH D (e 12-1) , ZORTEICBWTIL, plZETOIHEHA T 15%LL
TTHY ., FrZ T 2 L EOTREBRE O p 13/R/N 720 (R 12-1) . Flil O &R
RECOIRIERI D p /NS VMEE IR o7z,

2012 4 T LI OARREETO B FEBICTR T, WERZE TR 0 mefa s 215

R DEENILDN - TR GLFE TIPS EN SV & B 2 B 2017 4k (85K 2017)
~%ww¢%ﬁZﬁTéW%%ﬁﬁﬁﬁ%%iméﬂfwé(#%-%W-%%m%ﬁ%%
2022) . EOHEEBET H720, WMEOIEHE CPUE L B E L Z XG0 TF 2 —=v
ZIZIRWTUL, BRI - 1) - ARl O B AR R O 1R B AR R SO 5 EIE (F
Jo o HEN - MEAEKERBRY REEER) 2HWZET U U7 EITO, 0~4 O EREDOE
) & FEME(L CPUE OE BN b G 0 K OIS F 2Roiz, 72k, SEEEIMEDE
L LTRRERO T — 2615 b0k CPUE Z W TW572), Fa—=7
THEHT2MEDEIS (T720H (15~17) XD Q) % HARMHEDOREREDEIG L LT
W5, Eo, MAREOHEE D722, /IMEMEORERE 202 Lz 1 mdEdE{k CPUE
(2016~2025 ) & L EHIBHAARF R0 1 OB REOZEHA 2N b A 9 K DI F 2Rk
77

o= |(2ymd) (14)

Ny = log(CPUEl,y) —(q1 + by X log (Z?zio -Qa,y,lsa,y,lBa,y,l) ) (15)

_ COV(IOg(CPUEl y) lOg(Za 092a,y,15a,y,1Bay, 1/2(1 0fa,y, 1Say,1))

= 16
1 Var(IOg(Z oﬂaylsaleayl/za Q-Qaylsayl)) ( )
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a1 = exp (-3, log(CPUE, ) — 2, 10g(Z420 Day,1Say1Bay1)) (17)

ZZT Qyq Ty F amk BB OMBERITST 5 BB 0 B AR O IKIRE R OEIE | Say.
Ly F a kD PRSI T 5B RETH D, i 1TRRIIOE X, q 1% CPUE, & Ei&E
& DR E R TFRIL, bilE CPUE, & EIREOIEFIEIEDRRE 2 KT /37 A —4# (Okamura et
al. 2017, Hashimoto et al. 2018) T& %,

FIERIZ. o2 ld. 1D & L CHWZER DS 1 3 CPUE (CPUE,) (ZxF3 A #ELHIE &
FHHEDOFEZENLHE SN D R/METREETUTDO(18) ~Q21) XN TE&HEIND,

1
o, = (n—zzy rZ%y) (18)
Tay = log(CPUEZ’y) —(qz + by X1og (Byy; ) (19)
cov(log(CPUEZ,y),log(Zy Biy1 ))
var(log(X, Bl,y,l))
1 b
q, = exp (n—zzy log(CPUE, ) — n—zzy log(Xy By )) (21)

CPUEyy O FHMEIL, y F D 1 1EREETH D By RIS SEDH T E L L, Bionad
% (22): K VKRBT,

Bi20241 = exp(—Fo,2023_2 - O-SM) X No 20232 X W1,2024,1 (22)
Z 2T\ Wyg0241 = (1/5) Z§g22%16 Wiy &Lz,

m 1 ZEERAN DR &, qu i CPUE, & &R & & OBIRZ F3425. by 1% CPUE, & &R & DI
FEEDOREAEE T RT AL THD,

AR DIE Y | 2024 F T OKHFRED Fanooan 1L (13) NZEH/NET 5 L5 ITHEEMITRKRD
oo TTATN—T" (445%) OUWFELREIT 3 W OFIEMREL L FME & RE L7272, Faro0042
DL TFFL 23)F & Lz,

F320042= Fa 20242 (23)

k. FRIFERRAE RS KO ok — FEFE CE o BRI L (24) K
5 < (25) N VTR O TR R L FRRTRIOFHRIZH W,

Na+1,y+1,1 = Na,y,lexp(_Fa,y - M)
= a,y,lexp(_M) - Ca,y,lexp(_3M/4) - Ca,y,zexp(_M/4)
= a,y,lexp(_M - Fa,y,l - Fa,y,Z) (24)
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F =—In (1 _ Cay1 exp(M/4)+Ca,y,2 EXP(3M/4)>
ay -

Nay1

= Fa,y,l + Fa,y,z (25)

FTRTCOFHEIL, MS-Excel 38X OFFHERE R O3y 77— RVPA (i8I - [l 4+ 2014)
2 VPA ISR L= b DR L TITo 72, B, L b X7 T ¢ THITICE N T
T2 W AHEEIL, EEOEHE LT S FEHW, p ITRFTT—4% 1 ks Lz
Gt ORKEE (Y-1 ) IZBIT2HEME 2FOT —ZIZHSL Y- i FFOHEEM & OfExt
RAEDFHIE (Mohn 1999) THh 5,

[5Fn 7(2025) 4R EIRFHAGIZ 31 5 E7 V20 FE & 2wk R of(iEst (FRA-
SA2025-ABCWG02-03) | UKEEWFTE - BB 2025) 1ITE > T, ARBRHEOFHAMRIZ V2 VPA
DR FHI T L MR BN KT D EEEMEIZ DWW TR LT, & F o —= o JHSIEE (e
2-4) EFPRIEE DEET Ty MIMER 2-1 ISR L, FRAFUCEWTRIBED H 5 5%7%
AR B AR E I U B & T IIE & OBIMRIZ R X RBIRAZE L TRV &
EZ B2, by, by, qi, q2, 61, 62 DHEEFEFE L ob] DEIZOWTIIMH RS 2-5 1TR LT,
Fa—=U T HO AR — MENTIZ X 2 BN ROFEMIZ, 2GRS IR LT, L bR
AT T A TIRATRER IS AR IS KON E O HEE RS ARSI e &fllr U7e (ffi 2
X 2-2 38 LT 2-3),

5| A Ek

ok - HEPN - MEKEERIRYS (2022) A » o (QE SR HARE~ A A8 — 7 fifE). 2021 25
IKPEEIRE PLEn A 3, BRI EERTZEASED, p. 94-120
https://www.hro.or.jp/upload/41790/Hokkaidostockassessment2022.pdf

o - FER - MEEKPERBRYS (2025) A8 » 3B R AARHE~ A A — > 7 YR 2025 4R EE LI
B RO 35T 2 T HE AR oD B PRI AL TEE S S WP e /K PERIFJEASED, p.104-
135. https://www.hro.or.jp/upload/55333/Stock Assessment2025.pdf

Hashimoto, M., H. Okamura, M. Ichinokawa, K. Hiramatsu and T. Yamakawa (2018) Impacts of the
nonlinear relationship between abundance and its index in a tuned virtual population analysis.
Fish. Sci., 84, 335-347.

AR —Z (1999) VPA D AT & SRR, /KEEEJRE FLRREE 2 H, 20, 9-28.

NILFEE (1983) [KFEFET U — X 46 KEZJROMENT L 3HM  Z O Fik L d G AL
K (), B, TEEAIEAER, 91-103.

T8Ik 7- - FAS B (2014) VPA 2 WS EKEEFFEHMOMHSERICE D &f—
HIRRR. KEEREDTZE, 78, 1-10.

AREET - 5 B - T ME - AR - IR - ERIBET - WA T (2022) AN 4
(2022) HFJER v AR EE O BRI ENN 25 12 B3 2 AP UK BE 5% & . FRA-SA2022-
BRP02-01.



R B REE- 34 -
FRA-SA2026-AC042

Okamura, H., Y. Yamashita and M. Ichinokawa (2017) Ridge virtual population analysis to reduce
the instability of fishing mortalities in the terminal year. ICES J. Mar. Sci., 74, 2427-2436.

A - AREEET - TER)IEF (2022) ARSI A Z T D REO TR T V- v
EALRBEDOYE. FRA-SA2022-BRP02-03.

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

IKEENFSE - BOAREME (2025) 5FA 7 (2025) A EIEHITICIR T €7 V2B O FIE & 21
iR OIS, FRA-SA2025-ABCWG02-03, /KPEEAIZE « 2B HERE, A5, 24pp. https://
abchan.fra.go.jp/references_list/FRA-SA2025-ABCWG02-03.pdf

ERARHHARR (2017) 2017 AR ALHRE T & TERE SRR v 7 HERIC OV T RURITIEI A,
833, https://www.hro.or.jp/upload/41331/ima833.pdf
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Index 1: Bo (age 0-4+) Index 2: Bf (age 1)
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e 2-1. KT 2—=1 JIEEE (f b EAEHE(L CPUE, 45 : AR 1 A= (L CPUE)
OTRME EBRME (), SHEEBR U= TRE S BRE (F) BXO%HESER ST
HfE LBl okE7a v b (F)
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a)
Season 1: Retrospective Fishing Mortality (F)
target = faa, season =1, age =0 target = faa, season =1, age = 1
Mohn's rho = NaN Mohn's rho = -0.144
1.5e-05 4
0.6 1
1.0e-05 4
— — 0'4-
] 3
5.0e-06 q
0.24
0.0e+00
2016 2019 2022 2016 2019 2022
Year Year
target = faa, season = 1, age = 2 target = faa, season = 1, age = 3-4
Mohn's rho = -0.056 Mohn's rho = -0.035
0.5 1.0
044
0.84
- 0.3 -
g 8
= * 08
0.24
0.4
0.1
2[;16 20‘1 9 20’22 20‘1 ] 212;1 9 2 UI22
Year Year

X 2-2a). U v Y VPAIZLL D EEHICE T 28MBI F OV kAT 7 ¢ TR S
(A0.95, XD E % MPJE CPUE : 1 % CPUE=8.1:19 & L7-)
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b)
Season 2: Retrospective Fishing Mortality (F)
target = faa, season=2,age =0 target = faa, season = 2, age = 1
Mohn's rho = -0.065 Mohn's rho = -0.171
0.5+
0.24 0.4
o~ o~
8 & o3
0.1+
02+
0.0 ) : J 0.1 : ; :
2016 2019 2022 2018 2019 2022
Year Year
target = faa, season = 2, age = 2 target = faa, season = 2, age = 3-4
Mohn's rho = -0.004 Mohn's rho = -0.042
164
0.6+
124
o~ o
[ ©
804 RS
0.8
0.2 0.4
20‘16 20‘19 20‘22 20‘16 20‘19 20’22
Year Year

MR 2-2b). U v Y VPAIZ LD FEICHBITAFEBIF OV ha AT 7 ¢ TN R
(00.95. FREM O EHZWE CPUE : 1% CPUE=8.1:19 &+ L7)
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Season 1: Retrospective Abundance (N)

target = naa, season =1, age =0 target = naa, season =1, age = 1
Mohn's rho = 0.089 Mohn's rho = 0.162
6004 4004
3004
— 400 -
] & 2001
c c
200 1
1004
0 : . ; 0 . - v
2016 2019 2022 2016 2019 2022
Year Year
target = naa, season =1, age = 2 target = naa, season = 1, age = 3
Mohn's rho = 0.116 Mohn's rho = 0.059
1004
150 1 75+
- -
@ 100+ 8§ 504
c i=
504 254
U T T 0 ¥ T T
2016 2019 2022 2016 2019 2022
Year Year
target = naa, season = 1, age = 4
Mohn's rho = 0.043
509
40
— 304
w©
@
[ =] 20.
10
o

2016 2019 2022
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X 2-3. U w3 VPA IZ LD FEHICB T 2HmBIEIREZ DO V Fa AT T ¢ THERT
FEH (0095, FEHE O E A% K CPUE : 1 5% CPUE=8.1:19 & L72)
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MRE 2-1. By B REEOFEMBIRHER (%) (P« HEN - #8EKERBRY 2025)

o A (g)
07 1% 2% 3 | Ak
1985 0 80 100 100 100
1986 0 80 100 100 100
1987 0 80 100 100 100
1988 0 80 100 100 100
1989 0 80 100 100 100
1990 0 80 100 100 100
1991 0 80 100 100 100
1992 0 80 100 100 100
1993 0 80 100 100 100
1994 0 80 100 100 100
1995 0 80 100 100 100
1996 0 80 100 100 100
1997 0 80 100 100 100
1998 0 80 100 100 100
1999 0 80 100 100 100
2000 0 80 100 100 100
2001 0 80 100 100 100
2002 0 80 100 100 100
2003 0 54 100 100 100
2004 0 94 100 100 100
2005 0 94 100 100 100
2006 0 75 100 100 100
2007 0 69 100 100 100
2008 0 85 100 100 100
2009 0 96 100 100 100
2010 0 100 100 100 100
2011 0 98 100 100 100
2012 0 98 100 100 100
2013 0 98 100 100 100
2014 0 99 100 100 100
2015 0 99 100 100 100
2016 0 99 100 100 100
2017 0 85 100 100 100
2018 0 72 100 100 100
2019 0 48 100 100 100
2020 0 86 100 100 100
2021 0 95 100 100 100
2022 0 70 100 100 100
2023 0 91 100 100 100
2024 0 91 100 100 100




R B REE- 40 -
FRA-SA2026-AC042

MR 22, IREMOERHIAE (o)

. oS ERHIIGE (9 P THIOAERBIAE (9)
0% | 1wk | 2wk | 3k |4mPh L Omk | Lk | 2% | 3k | 4wkl
1985 32 125 262 369 429 1985 95 193 322 404 445
1986 30 116 243 343 398 1986 88 179 298 375 413
1987 29 115 240 339 393 1987 87 177 295 371 408
1988 29 112 235 331 384 1988 85 173 288 363 399
1989 26 102 214 302 350 1989 78 158 263 330 364
1990 28 110 229 324 376 1990 83 169 282 355 391
1991 30 118 246 347 403 1991 89 181 302 380 419
1992 29 114 239 337 391 1992 87 176 293 369 406
1993 27 107 223 315 366 1993 81 165 275 345 380
1994 30 119 248 350 407 1994 90 183 305 384 423
1995 30 117 245 346 401 1995 89 181 301 378 417
1996 28 111 232 327 380 1996 84 171 285 358 395
1997 30 119 248 350 406 1997 90 183 305 383 422
1998 35 136 284 401 465 1998 103 209 349 438 483
1999 30 117 243 344 399 1999 89 180 300 376 415
2000 26 102 213 301 350 2000 78 157 262 330 363
2001 26 102 213 301 350 2001 78 157 262 330 363
2002 28 111 232 328 381 2002 84 171 286 359 395
2003 29 112 235 331 385 2003 85 173 289 363 400
2004 24 92 193 272 316 2004 70 142 237 298 328
2005 30 116 242 342 397 2005 88 178 298 374 412
2006 30 118 248 350 406 2006 90 183 304 383 421
2007 26 100 210 296 344 2007 76 155 258 324 357
2008 24 96 200 282 328 2008 73 147 246 309 340
2009 25 99 206 291 338 2009 75 152 254 319 351
2010 29 112 234 330 383 2010 85 172 288 361 398
2011 31 120 250 353 410 2011 91 184 307 386 426
2012 30 119 249 351 408 2012 90 184 306 385 424
2013 35 138 288 407 473 2013 105 213 355 446 491
2014 34 133 279 394 457 2014 | 101 206 343 431 475
2015 33 129 270 382 443 2015 98 199 332 418 460
2016 36 142 297 420 488 2016 108 219 366 460 506
2017 39 151 315 445 517 2017 115 233 388 488 537
2018 43 167 348 492 571 2018 127 257 428 538 593
2019 33 130 272 384 446 2019 99 201 334 420 463
2020 31 120 251 354 411 2020 91 185 309 388 427
2021 30 118 247 348 405 2021 90 182 304 382 420
2022 31 123 257 362 421 2022 93 189 316 397 437
2023 35 137 285 403 468 2023 104 211 351 441 486
2024 36 142 296 418 485 2024 | 108 218 364 458 504
2025 33 128 267 377 438 2025 97 197 329 413 455

FEH-AEB L OEEAREOBMR (HUBIEN 2013) 70 T OERBEAER (0 %% 10
A1 EES, TR 7 A1 BEER) 23R, FElpliaE R L UM SEORER
IZE 9 LOFETRD DM, Z OfEZ &R ER L Ok Tl EIFE IR & O FHICH
WTWDS (B3, BIERE O 1 BEEICBW T (WREER9) . 2025 FEOEIXENT 5 4/

(2020~2024 ) OYEEE Ao, —J7, ERO 15k FEEREZ O T EEB O 1 5%
BREZRE L, BERE O 1 SEHL CPUE 2 W2 1 BOF a—=2 7 \ZHH LT,
ZORE, 2025 FOEIZEIT 5 4FM (2020~2024 ) O FH)EE AV,
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WEE 23, BFGEEICBWTEARDEEICHW-KE
. FmRIAHE (g)
05 1% 25 3% 40

1985 105 239 355 422 460
1986 97 222 329 391 427
1987 96 219 325 387 422
1988 94 215 318 378 412
1989 86 196 290 345 376
1990 92 210 311 370 403
1991 98 225 334 396 432
1992 96 218 324 384 419
1993 89 204 303 360 393
1994 99 227 337 400 436
1995 98 224 332 394 430
1996 93 212 315 374 408
1997 99 227 336 399 435
1998 114 259 385 457 499
1999 98 223 330 393 428
2000 85 195 289 344 375
2001 85 195 289 344 375
2002 93 212 315 374 408
2003 94 215 318 378 413
2004 77 176 261 310 339
2005 97 221 328 390 425
2006 99 226 336 399 435
2007 84 192 284 338 368
2008 80 183 271 322 351
2009 83 189 280 333 363
2010 94 214 317 377 411
2011 100 229 339 403 439
2012 100 228 338 401 437
2013 115 264 391 465 507
2014 112 255 378 450 490
2015 108 247 367 436 475
2016 119 272 404 479 523
2017 126 288 428 508 555
2018 139 318 472 561 612
2019 109 249 369 438 478
2020 100 230 341 405 441
2021 99 226 335 398 434
2022 103 235 348 414 451
2023 114 261 387 460 502
2024 119 271 402 477 521

FRA-SA2026-AC042

FE-REB L OEREAAREOBMRR GEIBIEN 2013) 75 T OERBAR (0 %1% 10
A1 BEER, TRLA R 7 A1 BRR) 23RO, FlnplifgRL & U n&EojhER
WZE I LORAETRO bNE (iEER 2-2) ZHW., Ay 7rop#ich=z5 11 A 1 H
R OEREICE L0,
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HEF 2-4. PIEIEYE(L CPUE (CPUEL : 0~4 i D F = — = 715 B L OvMEHIED
WIS OB LT 1 =%k CPUE (CPUE2 : 1 5D F o —= > J$51E1H)

308 ¢i=p 4

e 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
1.403 1.033 1.616 1902 1.716 1.073 0.817 1.027 0.910 0.415
£ 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
0.342 0388 0.245 0.607 0381 0901 0940 0972 0989 0.599

CPUE 1

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
0.464 0.016 1.615 0.560 3.656 1.385 0.843 0.663 0.442 0.357

CPUE 2

fii e3¢ 2-5. CPUE1 33 XUV CPUE2 (28T 5155 b, q. o DHEERER., T 0fEEITxt
L TEEICH 2 -EA (B) B X OHMBIE obj OHEERE

b q c Bi
CPUEI1 0.880 0.070 0.240 8.1
CPUE2 1.947 0.003 0.210 1.9

obj 0.015
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HMREM 3 BHEEEEREFHKERF

BSR4 7 BIChE S VEBREYEEICRE - 2P0 i) 1T L0 . BAEE BT

(SBtarget) 2213 MSY % 2814 28 & (SBmsy: 10.1 7 b ) | [RAE BRI YEE (SBlimit)
RITIZMSY D 60%D & &35 55 EifE (SB0.6msy : 3.0 7 ~2), ZEjfa/k ¥ (SBban)
ZIZIZMSY D 10% D7 ENE LIS BMAE (SBO.Imsy : 04 T hY) ZHWD Z L2
EEINTWD FRANZH 2022, MR 7-2),

HIEEHEEER & | MSY ZMERr T 28 (F) 2B EIC Lo 7' e v F &2 3-
LR, ak— METIC L D557 2024 FE OB & (SB2024 : 55 T~ o) (X EAEEEE
FMEER A TR 508, IRAVEHISMEER S KOS ERIT L5 (e 7-2, 7-3), K
FREKRIT DIEEE (F) 1%, 1996~2015 428\ Tl Fmsy % BBl TU =28, 2016 4ELL
D& 1L Fmsy & Flal> TW 5 &S s,

ERRARIC 35 0T B R B B & AR I B b ORISR A AR IX 32 1R, SEEIBLA
ENREHILEMERL T TIL 0 B IO 1 ANRAEEDHREEZ 5D 5, LrL, B
EPINT DI N CTHRIERIZ 5D 2 mlnf O NE < R HHNA HILD,

BiEEEEEEs |

IR IR (R

SEIEE DL (F/IFmsy)

1.0 1.5 2.0
REAS DL (SB/SBmsy)

MR 3-1. EHULYEESE & Bl E - REE L OBk (FF 7 e v B)
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Y

(o]

o
L

FITRIES (Th)
3

25 50 75 100 125 150 175 200
TIHEE (Th)

MR 3-2. FERIRTEIZ 1T 2 B M B & il i & & OB (RS Edhiy)
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HMREM 4 BRETERNECHE LFRTR

(1) FFRTHIORE

BIRAEAT CTHET L7= 2024 FEOEJREN S, a7k — MEFT ORI Z VT 2025~2056 4
DORFKTRFHEZITo 7, PR TRNCEB T 2 MAZRT, SEROBAE» S THISh S E
A FERIR R B 5 2 72,

AR 4T BB S auTs TE ERYEE SR (TR 3 D AFERE R R ) ISRV T, RREED T
APEBIMRRIC I HIMABOFEZEIL, 2010 FLUFITBUIME A TR X » 1K<, AR5
BN o (FRK 4-1a), FFIZ 2010 438 LTV 2016 FXFEFITMEVIMATH b | T4
IZHOWTHADERENH MDD, £72, 2022 FLFEOIAREET 2 (8RR % T RIS K
WHEEE2S L L TR0 . A% L RBEOEIMA R E T 2 /eI IT o E T 5 LEN
bHD, FOTD  fFR T TITIMAROFEFEITIT 5~ 10 FFREETIEEL L 7= AKh0 A O [ A3k
T DI EEMBELEVT U AZHWE, i, BAEEREOBRIT, BAEN DO
WCEREDIEL DX IREL 2D L 00, &K E LTI ARMERITEEO Sl -7 (i e
X 4-1b),

A DM 2S 5~10 FERLERKGET D > U A TiE, FEROM AL, HS BIFEpERR
DO OFRMEICEEZDOBREDOKREE T ALYV 7 LCEx, V7Y
YIFTHT—AIX S FHRAICKEI Y RIMAZRE L SFETay 7 DRy 7 T—R -
HoTVT GHEE1I Ty E L, FERSEETIRELORE SFEOERENL YT
Uo7 sk 6~10 FHI1TBESEL LT 6~10FEDEELZ VLT 7l nd L Hics
DL RICW o TR RINT 5 k) 2% L (RiEX 4-2),

- R THIO 1~5 4 (2025~2029 ) ;iR 1~5 4 (2020~2024 H2) DFRZEND EEE
FLTVY T T L,
FERTFHID 6~10 45 (2030~2034 ) : ifEF 1~5 4 (2020~2024 4=) & L <L 6
~10 4 (2015~2019 5F) DOEZEDOWTINNE T X MR, BATE T O 5 FE5 05K
FENDLEMBEFFLTCIS T T Lz,
FEETHIO 11 HH (2035 4F) LA : EREOFIETS FERGIY 0fkZ=E2 V7Y 7
T HEPHEZBEM LT,

R 4-2 TlX, SETOICEKY 72V 7Y o VEA 2 F RGO TR LTZ, 20
XORVHBL TV 7o FIZLY, EYIIZELOBEIA MLy RERKBRT 5 L9
RIMAZRE L, FEMICIZZENLRTIOR EDOFMEZ KT % L 5 eI AZIE Lz, 72
BN I U= KUY TN T L DEREOEEEITFER RGBT 51220 T 0 IZiED
< (WX 4-3),

FAEERBRRICIED ABRIMAZIE LIZNy 7 T =R VS 7Y o NI B0k Tl & L
T 10,000 [A1 DV K UEHR 21T > 72, 2025 ORI, THIS D &g & BUR O E
JENOAE LTz, 2 2 TOBUROIEMEE X, 2022~2024 FOEMBIEERE Fin = L1
TURLY TV T LI D THD, 2026 FELBEOHRETICIE, FEICTHI SN DBl
BE2 D EICTROBEEHHNEZECED DNLDIEEILZ HV -, 7B, FEETRIOHE 5L
I RE R 6 1T LTz,
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(2) B PEAIRISR

MEE R, BEE IR RE L B SRR AR - [T D R A R L T
ARSI LfEE (F) 28060 ThHD, 7 (2025) A EE B
LV ABC RIED = DFEARIES (FRA-SA2025-AWCWG02-01) | TiE, Blfa & BRAEH
FUEEZ TRl 7258 3K ER £ CHEBICREEZHINT 2 & & bic, BAaERN
FRSVE BRELMEIELL B2 8 23581213 Fmsy IR 23 U2 1R ED RIRET5 %
DEHFRLTND, MR 4-4 [ZARZRED HEHILEES TR 2050 BaEE) ([T L vz
RINTREEHHN 2R3, 10 FEOBIAED 50%LL EORESE T RS L 2 F[a]
LR BI04 Lpol=lod, ZZTHEHPN 04 DEEEBIE L TRLE, 2B, %t
FEPI SRR Tl TIBELREL B 23 0.7 LT ThHAUR 10 FF1Z OB EIL 50%LL EOMERETH
PEEHELMEER A LA 5 &Pl ST, EHTXEEORAERENY v 71— R REAE
PEBMR CTH -T2 ATH, SREMRE B 23 0.6 LT THIUL 10 412120 AR E BLIEMEE S
% 50%LL EOfESRT RS LB X B, k. VD ORRTHITIE, EFEOEIMANE
T T 2 Z L2 NE LT Ny 7 U—FR - UH o7V I X DEMAT TV A,
BFE43), ] LINTWD, B4 FE LY b BEEBEEEZ 50%L oM T LRl% &
OB BNEL TeoTDIE, 2021~2024 FEDONANFAEEBR CTHIS NS L0 AR
ADBFNT=ToDIZ, Ny 7 U—RUH 7Y T TIRWERZN Y 7Y 7 I bk
OHMNAEL 220 | B UREESEBRANCHI>7-iFEDO L L TH, SM4EEOTFHILY L&
ROFEEEENELS RoTzl2Th 5,

(3) 2026 4D T HIfE
AAERMRICHEVEIIAZGE LIz Ny 7 T — R « U7 Y o 2 X BTl 24T
ST RE R, RS EH R RISV R S U7z 2026 4RO B O EAEIL, BFERER S T
BEINTZPD 0T DOHAIL28 T F o, B3 0.6 DIFAIX25 T Ry B304 OHAIX 1.7
T hokind, (RE 42, 7-4), 728, P 0.7 DRFOWFEBERED LM 28 T D H b,
FAFERRD DIE L7 AE (0B XN ) 13 48%% 5O TR Y, 2025 AL N
ANBEIZEER SNDH MK EL, RHEEERENT CITEBRPLETH D, 2026 HFI2T
HENDEARITIWVTHOMY R LHRETH 91%LL EofeR CIRAEHEEME L LAl |
¥ 3.6 7 bk RiAENT (FiRE 4-2),

(4) 2027 FLUBE DT

2027 4ELIE S G O TR R T RIORE R A K 4-5 B X ORI E 4-1, 42 12" T, SF04
(2022) H-EE OWFFEHEBISFE Tl B 23 0.7 LL N THIVUTAZIMARFNZHETE 10 4F
FEEEC 50%LL EORERE TRIfAE) BIEEHLEME E ChIET S LaRrahiz, BHHL-T
— 2 &R\, BEEFHERRICIES S EHA 10 FERIAEE L7235E . HEEEH TIRES
AT B2 0.7 DAL, 10 1% (2036 F) OBIFAEO TRMEIX 7.1 7 b > (90% FHIIX 1
22 5~142 7 V) ThY, BEEEEEER LY LA DMERIT 29% EHESND (HidR
7-5) B 2Y0.6 DELGAITHAROTHIEIZ 8.6 7 F (2.6 H~167J7 h>) THY ., FHIfE
S AR B R A RIS FESRIT 40% EHEE S LD, B A 0.4 OBAIE. 10 1% (2036
) OBAEO THNEIZ 13.0 7 F > (90% FHIKREIX 48 T~23.6 1 hv) ThHOH, HIEE
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PR % EADHERIT S6% EHEE S NS, B Y 1.0 DA, BlaEo TRIMMIT 4.2 5 K
¥ (90% THIKMEIZ 1.6 T ho~87 5 hy) ThHO, BIEEPEMEEREZ EF DMHEEIT 1%
CHEE SN D, HAROMEEE (2022~2024 SED F DT o X LY T U 7)) Zfkli Lz
AD 2036 FOBAEOTHIEIZ 94 5 o (90% FHIKENL 255 h~19275 F>) Th
D BAREBIEMEE R & B[R] D fesRIT 42%, [RIVEBULEM R 2 LR 2 EFIZ 90% Th 5,
ASBRETIT 2010 42368 KO8 2016 AR ITHRIGIARV N B OERRAS 2 FEFEA L, 2022 FELAKED
INARENT 2 (R %2 FIEY | 2010 4E3 L 1OV 2016 4R123H 5 Fe /K ED AR X OVF A ERL
LEDMkRE LT D, 2019 AELARE, JASEEIG1E 25% R CHEE L TR Y . %SPR & 15%L4
EEZRURTE AR TRLS 2V HEL LT Ay r— A7 1 v 7 BAERGRTHRE SN
HEED HBRESAITHDHEN 4 Falfe L TRAEL TR (K 4-11, i 41, 4% b
FER DRI AD T AT D ATREMEICIT o ET 2 0NEN D S, REEEHANICHWS B I
DWTIE, FFn4 (2022) FEOHIHESH COREEIIH DL LI, ZORM1ESED
Mfsed D ATREME 2 BB L= PRIIMEE & 5 2 L3 S D,

5| FA >k

IKEEMFSE - ZUERERE (2025) N 7 (2025) 4 BRSBTS KUY ABC FE D72 D HAR
fi #1. FRA-SA2025-ABCWGO02-01, /KEMIE - BB, Bk, 25pp. https:/
abchan.fra.go.jp/references_list/FRA-SA2025-ABCWG02-01.pdf

a) b)
25 25
2.0 2.0
15 15
1.0 1.0
o PSR e S ru— 05 —eg—go—* 4
0 % % o o % o o0
& 00 S, e . W oo S Y - . N
A5 A ———o —ee ¥ 05 —ge » .
-1.0 . ® 1.0 -
15 v 15 -
-2.0 T 20 a
° b : ) .
1985 1990 1995 2000 2005 2010 2015 2020 2025 ¢ 0 100 120 200
* AR (F )

MR 4-1. Ry r— -« 27 1 v 7 BAERRND OFKE (log (FRIME/MBLIE) )
X a) TIEHE#EZFETEL, AXDb) TIIAE AR L,
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25 : : ; ; 11~154H

20 | 1 1 1 1 1

s I o > s,

o I 1 ] ] L . I »| 6~10%H .

' X . I I I«— e | £, L [ 11~
o ST T e I | 6~10%8 |15EBDL

0.0 —&#P—f,.—"—r.ﬁ L] ' Fhrod
s N R - e

o I ° > | Lge~10 | [ BESLAL

1'5 I I | 1 1 1~5¢%H EECD;:@" ;ﬂyj“uy

-l T T ® nmnm

2.0 : : E E {. ool = | EiE5ES || OVINLE

P S S —— | DHEES || BEIFVH L

1985 1990 1995 2000 2005 2010 2015 2020 2025 g Ly || Ve Tus
# vy || 7

RN 4-2. TEDOIMANE v r— 27 4 v 7 FAEERROTFAEZ TR SR 2 BE L
TARIMATF U AR T DNy 7 U=« UH 7Y 7 OREEK

jstat BE FEROMADORE ()

o

Log (residual)

[ R XX ]
(AR L X RN R NN ]

(XX RN XX )
- (A XL R XN NN

N
1
|
o —
[ —]
| —
| —
o —

DO 0 PO TN F O MOR O =N DO M D OO NN FN OO DO =N OM 0D O =N F OO D O NM TN OO DO NO DO MDD
WRRVRDDDDDNDONNO0O0OCCOOOT I T NI NN O DI I IO Tt < < <t < DD DD DD
[l s Telelalalainlolsislololielslelalslalelslslalelele/alalolslslelelslslsleis/slsslslslslslelslslslslelalslelslslelslelelelelelel ol olelelolelelsle]

[SY[SNTaNTaNT SN[ ST SN SN [SV TN Ia¥l oV [aN[oNTaNaN [oXTaNT S [SN] X TaN[aN [aNIaN] QN1 Q] NI SN[ N[ SV TaNTaN [aN [oNI SN [aN [aN [aNT SN ] N[ SNTaN TSN [QV [SN [N o [oN [N TaN TSN TS [ o] SN[ SX] oXTaN]

Year

MR 4-3. Ry lr— 2T ¢ v 7 BiA R E R/ MEXHELE TY XD 72856 OIA
BOTHNEIC AT 2BHMEDOEZE (1985~2024 4F) LR THICB W TRV =
B4 7 BICBBE S MEBELHEES ISR T 2 MeBE ) I\ RSz
VYT ) o T OFER L A RIMADHMIZRORELS b, ZHIEKE 7oy 7 T
VTV T ENDFEORENBRRDHT-HTHY 1 7 vy 7 HIiL2020~2024 4F L 72
0. 2021~2024 FOERNMADEEE T 5, FEFITEIMATH 72 2016 F1L2 71
I HOUY T Tt e D,
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a) fthhZREEIC LTCSE

] [Eﬁﬁggﬁﬁﬁ]

(ErkER) (RREERERS
e =

-
o
1

FIEEDLE(F/Fmsy)

0.0+

0 50

O o o o o e ool - -

0 150

—_

HARE (Th)

b) il A EE RIS L2 E
80 4

EEE3 /[ [RARSIEEEEER] :/[ EESEREER]

60
N

F b

— 401

RS

20 1

0 50 100 150
HE= (Th)

X 4-4. EEHHERIZ
HHREARE B I20.7 Z W= HDEBIR LT,
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SRESIERA B SREEIERA
- - - - BEEEELER --- MSY
(B=0.7) BERE (B=0.7)
— IRROEIERE [RREBEMER - - - U MSY IIRORIEE
— VPA e KA
IIAREE(R) REE (Th)
300
200
100 -
0
400 200
300 150
200 100 A
100 + 50
0 0
SEIEE DL (F/Fmsy)
607 2.5
2.0
40 1
~~\\n--r-—-=--=-=-—-=- ‘ 1 1.5 1
fFa o |
"‘M!ﬁﬁ""“\m'- 1.0 4
20 V"‘\\‘n;“W‘W A S——
i
0.5 N g
) 8 S—— — — — — N—— — 0.0 “rrrreer S— — — A——— — ——
1990 2000 2010 2020 2030 2040 1990 2000 2010 2020 2030 2040
&

MR 4-5. WEEHHNEZZAWEGE R L BUROBEIE CORRTI (F#)
KEBITEIE, #EETIEY S 2 b—3 a3 VRO 90%23N & £ 5 THRIKE ., ML 5
WY OFERFROBIR T 5, BAROM ORI S BRSPS IR
S PR ZE . RARRIIERUKER 2R, (BRI OMMIL MSY %, IfESIS
DEDOWEHIE Umsy 7, MREEERBIHIZE CORELLEH B 121X 0.7 ZHWZ,
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MRE 4-1. FRROBMED B - IRAVEHILEME 2 L5 iR

a) HEEHEILHEEZEZ ERISHESR (%)

B 2025 2026 2027] 2028] 2029| 2030 2031 2032( 2033| 2034| 2035] 2036] 2037
1.0 0 0 0 0 0 0 0 0 0 1 2
0.9 0 0 0 0 0 0 0 1 3 6 7
0.8 0 0 0 0 0 0 1 5 11 17 14
0.7 0 0 0 0 0 1 6 14 23 29 27
0.6 0 0 0 0 0 4 16 27 35 40 42
0.5 0 0 0 0 1 1 2 15 30 40 45 48 56
0.4 0 1 3 5 7 29 46 52 55 56 69
0.3 0 4 9 16 23 49 62 67 69 68 80
0.2 0 7 18 36 45 71 78 80 81 81 90
0.1 0 22 45 57 64 84 91 94 96 95 98
0.0 0 29 50 72 89 99 100f 100] 100/ 100] 100

BUROIIEE 0 0 1 1 1 10 22 32 38 42 46

b) [RAVEBIEMEMEZ LR SR (%)

B 2025] 2026] 2027] 2028] 2029 2030] 2031] 2032] 2033] 2034] 2035] 2036] 2037
1.0 28] 36| 29| 24 23] 48] 51| s3] s6| s6| 6o
0.9 40| 371 40| 32 29| 55| 59| 60| 61| 61| 76
0.8 60| 42| 48] 48| a1] 3] 670 e8] 69 e8] w2
0.7 81| 59| 54 so| 59| 74 77 78] 19| 7] &7
0.6 oa| &3] 75| 74| 73] 85| s8] 89| 90| 89 o4
0.5 oo o8] 96| 95 92| 96| 97| 98] 98] 98] 99
0.4 1001 9100 100] 100 100 100] 100] 100] 100] 100] 100] 100
0.3 1000 100 100] 100 100] 100] 100] 100] 100] 100 100
0.2 1000 100 100] 100 100] 100] 100] 100] 100] 100 100
0.1 100 100] 100] 100] 100] 100 100 100] 100] 100] 100
0.0 100] 100] 100] 100 100] 100] 100] 100] 100] 100] 100

BRI E go| o] 78] 78] 77| 86| 89| 90| o1 90] o4

B % 0.0~1.0 TEHE LI-HE DI TFRIOR R Z7RmT, 2025 4D &% 2022~2024 F-D
BRI A T X LY ) 7 LTECIRE LTz, 2026 4F0 HIAEE BBIHIRIC L 5
ML Uiz, WO OIROIEEILE & LT 2022~2024 FEOERIE D T o XL LT v
7 COWSE CEEINIZIE B =0.53 IZFY) Tl LT =56 O bR L,
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PRk OB fa ks LUV &

a) FRkoOVEEAE OF hy)

FRA-SA2026-AC042

B 2025] 2026] 2027] 2028] 2029] 2030] 2031] 2032] 2033] 2034] 2035] 2036] 2037
1.0 3.0 29| 27 25| 24| 31| 33| 36| 40| 42| 46
0.9 33 31| 30 28] 27| 35| 38 42| 47 50| 53
0.8 36| 34| 33 32| 31| 40| 44| 50| 55 59| 63
0.7 38| 38| 37| 37| 36| 46| 54| 61| 67| 71| 75
0.6 41| 43| 43| 43| 43| 56| 66| 75| 82 86| 92
0.5 44| 48] so0] 52| s3] e8| 82 93] 101 105] 112
0.4 431 36 47| 53| 58| 63| 65| 84| 103 11.6] 124 13.0] 13.8
0.3 so| 60| 68 76| 81| 103] 126] 142] 153] 159] 1638
0.2 sal 67| 80| 92 100] 125 152] 172] 186 194] 206
0.1 57| 76| 94| 111 122 151 184| 21.0| 229| 242 | 257
0.0 61| 85| 11.0| 133] 149 185] 226 260] 287 306 H
BLR DT 41| 44| 45| 46| 46| 60| 72| 81| 89| 94| 99
b) frkOFEfEE (7 FY)
B 2025 2026| 2027| 2028| 2029 2030| 2031| 2032| 2033| 2034| 2035 2036| 2037
1.0 37| 29| 25| 23| 22| 25| 33| 38| 42| 46| 47| 52
0.9 34| 29| 26| 24| 24| 27| 35| 40| 45| 48| 50| 54
0.8 31| 29| 26| 25| 25| 30| 36| 42| 47| 50| 52| 55
0.7 28| 27| 26| 26| 26| 32| 38| 44| 48| 52| 54| 57
0.6 25| 25| 26| 26| 27| 33| 40| 45| 49| 52| 55| 58
0.5 sol 2Ll 23| 24| 25| 27| 34| 40| 45| 49| 52| 55| 57
0.4 17| 20| 22| 24| 26| 32| 38| 43| 46| 49| 52| 54
0.3 14| 16| 19| 21| 23| 28| 34| 38| 41| 43| 46| 438
0.2 09| 12| 14| 16| 18| 22| 26| 30| 32| 34| 36| 38
0.1 05| 06| 08| 09| 10| 13| 15| 17| 19| 20| 22| 23
0.0 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00| 00
BLIR O T 24| 25| 25| 26| 27| 34| 40| 46| 50| 53| 57| 59

B % 0.0~1.0 TEHE LI-HGE DR TRIOR R Z~T, 2025 4O 5% 2022~2024 F-D
AR A T X Y7 7 UTETIRGE LTz, 2026 47 b IAEEEIAINC K 2 ik
& L7z, HERD =0 BUROWERE & LT 2022~2024 SEDIRIERI DT o X LY T Y T
TOE (B=0.5312F8Y) TRELRIT A O-E bR LT,
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MRS 4-3. IBIE ST U ANTHIIET 2 FFR T O AE i 1 R AT

Flp g RS (B5R)

/4| 2025] 2026 2027 2028| 2029| 2030| 2031| 2032| 2033] 2034 2035| 2036| 2037
0 249 201 201 205 205 375 367 442 468 477 510 508 551
1 98 180 133 133 136 136 249 243 292 309 315 337 336
2 54 50 86 63 64 66 66 123 118 140 148 150 163
3 15 27 24 40 30 31 32 32 58 55 66 69 71
4 30 8 12 11 18 14 14 14 14 26 25 29 31
5 27 25 14 12 10 13 12 12 12 12 17 19 22

2026 FELIREITARTEGRE B & 0.7 & L@ BRI CIRE S 250 ORR T IR R, Sl

1% 10,000 EI DRV K LEHEOFEHETH 5,
FFROWED TR H T2V | 2025 1% 2022~2024 FEDWEREE T L X LTV T L

TAETIRE LTz, 2026 4570 B BHANC X D i & L7z,
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HRENS BREMEROFM (1985~2024 )

HIR - FlmnlEERE (T )
T ) 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
07k 00 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0
M 1270 191 258 207 16.7 94 146 48 143 123 315 93 550
1k 104 179 198 254 284 399 21.1 251 294 196 10.6 39.1 175
T 1.4 1.5 3.0 3.6 78 128 6.7 6.1 77 128 7.4 9.3 7.3
2% R 33 3.7 4.5 6.2 52 142 217 11.8 206 382 421 202 216
=48 1.7 1.0 1.9 39 2.8 5.2 4.8 4.9 82 10.0 8.7 12.3 8.8
ki A 1.9 1.0 2.0 25 3.6 73 113 4.9 94 119 257 20.0 246
T 1.0 0.5 0.9 1.4 1.3 2.1 25 3.0 4.1 3.6 42 6.6 42
7D Ml o 1.4 0.8 1.3 1.4 24 46 6.8 33 52 89 171 217 294
T 05 0.2 0.4 0.6 0.6 1.1 1.2 2.5 2.9 22 1.6 5.9 1.5
it 342 457 595 657 68.7 96.6 90.8 66.5 101.8 1195 149.0 1445 1699

R - FlRIERES (HHR)
i ] 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
(V24 A 455 652 845 1,004 1,086 743 992 1,254 1,195 855 1,233 689 2,081
P 392 562 729 866 937 641 856 1,082 1,031 738 1,064 595 1,795
1% g 1300 214 284 355 522 609 449 586 883 726 510 589 411
T 62 92 141 169 283 307 279 373 596 527 385 296 266

27% e 37 47 72 106 127 198 194 206 290 471 390 294 205
T 22 29 48 71 91 124 101 141 180 290 207 188 111
30k Ef 14 14 22 35 49 69 90 72 106 128 220 151 122

T 8 10 14 24 32 40 50 50 66 82 127 79 46
4% LI R e 7 7 10 14 23 35 43 54 64 75 96 134 92
T 3 4 6 9 14 19 22 39 42 45 45 64 15
at (B 643 934 1233 1,514 1,808 1,655 1,768 2,173 2,536 2,255 2449 1,858 2911

I - A i 1 U PR A
AEMB M 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997

07k 0 000 000 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00  0.00
T 046 053 057 036 028 021 023 006 020 022 044 022 0.46
153 ¥ 059 070 055 0.59 046 054 033 030 025 017 0.13 054 029
T# 013 010 014  0.14 021 031 0.5 0.1 0.09 015 0.12 022 0.18
20 #0360 033 026 025 0.18 032 051 024 033 034 049 030 047
T 029 014 015 023 013 0.17 0.18 014 020 0.13 0.16 0.28 033
3% L 045 023 030 024 027 038 044 022 033 030 040 0.51 083

T¥#H 039 015 019 0.19 0.14 0.17 015 019 022 0.3 0.10 0.29  0.30
40k B B 063 038 041 032 035 045 051 018 026 036 0.62 0.58  1.68
Ff# 039 0.5 019 0.19 0.14 0.17 015 019 022 0.13 0.10 0.29  0.30

A i I AR AR

E 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
07% 046 053 057 036 028 021 023 006 020 022 044 022 046
10573 072 080 0.69 0.73 0.67 0.85 048 041 033 033 025 0.76  0.46
25 0.64 047 042 048 032 049 069 037 052 047 0.65 0.58  0.80
3k 083 039 050 043 041 056 059 041 054 044 050 0.80 1.13
4% Ak 1.02 054 0.60 0.1 049 0.62 0.67 037 048 049 0.72 0.87 197
- 0.73 055 0.56  0.50 043 054 053 032 042 039 051 0.65  0.96
%SPR 8.7 99 104 125 161 120 148 264 206 21.7 156 11.1 9.7

Flpp B E L BAE (T ) BRUHAEERDZRPS (0B AR, J2/kg

i 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997
07% 433 575 737 856 845 620 887 1088 97.0 772 109.8 58.1 1875
19573 251 384 503 613 823 103.1 81.4 103.1 1454 1329 92.0 100.8 75.1
2% 11.9 140 212 30.6 334 560 587 605 79.6 1437 1174 84.0 623
k4 5.7 5.4 81 128 162 244 343 267 365 49.1 832 542 469
4% Ak 33 2.7 4.1 5.6 85 137 182 219 241 31.7 399 52.7 389
B 89.2 118.0 1575 1959 2249 2593 2813 321.1 3827 4346 4422 349.8 410.7
Bfas 153 17.0 240 357 465 634 773 832 1102 143.7 1844 1569 109.1

RPS 29.8 384 352 28.1 234 117 128 151 108 6.0 6.7 44 191




R B REE- 55 -
FRA-SA2026-AC042

BRAMS ()
P - R AE R (b o)
A i 3 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
(155 EH 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TH 419 366 118 220 273 295 189 357 281 40.7 30.8 132 2.0
gk 912 125 673 30,0 225 290 675 162 244 46.0 581 518 178
T 271 83 198 91 109 179 173 4.5 72 108 159 112 6.9
2% S 1710 3550 17.0 342 239 237 231 385 119 9.2 20.5 7.7 181
T 68 7.6 7.3 8.6 9.8 10.1 80 11.0 44 54 4.2 8.6 9.7
3% R 95 172 6.8 13.1 123 141 126 9.1 121 4.1 113 1.3 5.9
P 34 2.9 2.5 33 5.2 4.8 2.0 34 5.2 1.2 1.6 1.4 5.0
4Pl R 60 117 34 75 6.9 8.6 1.3 2.8 3.6 6.7 4.2 0.3 1.0
T 21 1.0 0.8 1.3 3.1 2.9 0.6 0.5 1.7 1.1 0.6 0.7 0.8
i 205.1 1334 136.6 129.1 1219 1405 1512 121.8 98.6 1252 1472 963 67.1
FHIR - FlhI RS (F5R)
A i ) 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
(155 E4 1,118 1,882 963 1,053 1,245 1,870 695 1,008 1,176 1,668 1440 563 94
TH 965 1,624 831 909 1,074 1,613 599 870 1,014 1,439 1242 486 81
gk B 982 455 1,018 576 521 627 1,071 267 373 586 745 679 256
T 4420 328 481 320 327 386 483 146 198 229 277 270 125
2% S 193 261 240 298 222 223 237 303 103 134 133 138 164
TR 121 115 147 136 114 117 114 141 52 83 37 91 84
3% st 69 86 76 101 87 67 68 67 88 32 52 16 47
=] 39 32 46 50 43 22 20 35 46 15 11 10 25
4% 39 42 26 43 46 37 10 13 25 35 18 6 7
T 22 10 14 18 24 12 5 5 14 13 4 5 3
it () 2,400 2,727 2324 2,071 2,122 2,824 2,080 1,658 1,764 2,454 2388 1,403 567
PRI - B IR PR A
A i 3 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
(155 =41 0.00 0.00 0.00 0.00 000 0.00 0.00 000 0.00 0.00 0.00 0.00 0.00
T 060 032 022 041 039 026 066 070 040 0.51 046 049 037
1% M 065 018 0.60 044 032 034 065 045 049 0.79 0.84 0.78 0.57
T 038 016 033 022 023 034 032 021 024 040 055 035 042
2% M 032 067 034 0.64 052 050 058 062 053 034 .13 027 0.53
T 019 027 023 030 039 039 039 033 036 032 0.68 051 0.57
3% M 042 085 035 055 055 098 110 050 049 0.57 141 033 047
P 024 031 019 024 044 1.06 048 033 038 030 0.69 0.64 0.90
4Pl R 042 132 048 073 052 098 055 082 046 085 135  0.14 0.52
T 024 031 0.19 024 044 1.06 048 033 038 0.30 0.69 0.64 0.90
i B IR R A
Al 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
(7 060 032 0.22 041 039 026 066 070 040 0.51 046 049 037
5% 1.03 034 093 066 055 0.68 097 066 073 1.19 139 112 0.99
2% 0.51 094 057 094 091 089 097 095 089 0.66 .81 079 1.10
3% 0.66 1.16 0.54 079 100 204 158 083 087 087 211 097 1.36
4Ll b 0.66 1.63 0.67 097 097 204 102 1.15 084 1.15 205 078 1.42
AR 0.69 0.83 0.59 075 076 1.18 104 0.86 0.75 0.88 1.56 083 1.05
%SPR 65 118 104 8.5 9.5 8.5 3.7 6.7 87 49 24 53 6.0
FEmpIE IR L B R (T b)) BLOHAEERIFERPS (O 2H/BME, 2/ kg
F 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
0% 1154 166.7 747 81.7 1052 159.6 487 887 1058 127.1 104.6 423 8.0
15k 2054 81.8 160.1 90.7 89.2 108.6 152.1 477 682 90.5 1098 1033 44.1
2%, 672 783 63.0 782 635 645 561 902 313 346 327 351 473
3 30.1 324 250 333 312 242 203 250 335 102 16.0 51 169
4 A 189 172 9.5 156 183 1438 33 54 105 126 6.2 2.3 2.7
el s 4369 376.4 3324 299.5 307.5 371.7 2804 257.0 2493 2750 2693 188.1 119.0
Bl 73.9 107.0 784 90.8 762 733 531 71.8 599 477 387 280 452
RPS 151 176 123 11.6 163 255 131 140 196 349 372 20.1 2.1
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HEEMS (&)

B - AR (F b )
A i #2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

07% ¥ 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
R 206 5.8 7.3 1.4 0.9 0.1 6.7 0.3 7.4 0.2 0.7 0.5 0.4 0.1
ik ¥ 220 395 161 9.6 4.7 5.7 0.7 9.1 2.8 8.7 2.0 2.6 3.1 2.0
T 1.4 9.5 43 2.8 2.0 3.5 03 117 4.0 9.5 4.6 29 6.0 2.5
2% 97 1.2 7.7 3.8 1.9 1.2 22 0.8 7.8 23 8.5 3.0 25 4.7
T 48 1.2 7.0 3.1 2.0 1.8 42 0.6 5.7 23 6.8 3.4 2.7 32
35k ¥ 81 1.2 0.9 2.2 1.6 1.1 0.8 22 0.3 3.5 2.6 8.8 42 43

T 3.0 1.7 1.5 2.4 0.9 1.4 12 1.0 0.3 2.5 2.8 4.9 2.4 1.6

AsRll b B 26 0.6 0.6 0.2 0.7 0.5 0.3 0.8 0.5 0.8 0.9 22 5.4 42
T 06 1.2 1.0 0.2 0.8 0.4 0.4 0.6 0.6 0.6 1.3 0.7 1.3 1.6

il 531  62.0 463 258 156 158 168 271 293 304 303 29.0 278 24.2

IR - IR R (B E)
LR M 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

07% ] 814 287 227 114 146 26 358 158 555 250 218 157 134 132
T 702 248 196 98 126 23 309 137 479 215 188 135 115 114
17k e =20 48 395 154 104 72 100 18 212 116 344 184 155 112 96
T 30 141 63 46 40 62 13 150 87 253 149 121 83 75
2% e 71 19 74 36 27 25 39 10 87 56 171 105 90 46
T 32 13 44 20 18 19 28 7 54 42 121 81 71 27
35k e o] 41 13 7 19 9 10 12 14 5 30 29 84 60 54
T 16 5 12 4 6 8 8 4 18 19 52 43 38
730 SR o 5 10 8 5 1 5 3 3 7 8 7 12 13 37 49
T 3 5 3 1 3 2 4 6 4 8 7 22 34
it (el 984 722 467 274 260 164 430 402 771 687 613 513 434 377

2 I0 B - Al ] T £ K
R M 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

07% #1000 0.00 000 0.00 000 0.00 000 000 0.00 000 0.00 0.00 0.00 0.00
T 043 033 048 0.16 008 0.05 023 002 0.18 001 005 0.04 003 0.01
17k 8 031 088 075 0.66 044 033 018 020 0.4 016 0.06 0.10 0.15 0.11
T 031 050 042 038 032 033 012 040 029 025 020 0.15 046 0.18
25k ¥ 066 026 038 041 026 015 018 021 034 015 020 0.10 0.09 0.36
T¥H 075 040 066 0.65 044 033 054 023 042 021 022 0.5 0.12 0.43
3% ¥ 080 031 033 034 061 030 017 038 0.17 038 029 034 0.18 0.20

T¥H# 076 088 149 070 082 072 037 027 024 050 056 030 0.14 0.11
4Ll B 106 024 033 036 036 043 017 024 0.4 035 021 055 039 0.20
T 076 088 149 070 082 072 037 027 024 050 056 030 0.14 0.11

R YRS

Al 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
07k 043 033 048 016 008 0.05 023 0.02 0.18 0.01 005 0.04 003 0.01
ik 062 138 1.17 1.05 075 066 030 059 043 041 027 025 0.61 0.29
2% 141 065 1.05 106 069 048 072 044 076 037 042 025 021 0.80
3k 156  1.19 182 104 143 102 054 065 041 08 085 0.64 033 0.31
45 Ph E 182 112 182 106 118 115 054 051 038 085 078 0.84 0.53 0.31
A 1.17 093 127 087 083 067 046 044 043 050 047 040 034 0.34
%SPR 7.5 52 44 74 119 156 195 195 174 195 243 296 238 26.4

RGN L Bl E (T ) B XOEAERIIERPS (02 /Bl Ak, J2/kg

A i 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
07% 740 260 238 115 143 28 411 201 549 228 196 147 139 14.2
ik 89 726 328 214 144 219 43 545 232 637 335 293 237 21.0
2% 21.7 59 262 122 9.1 92 149 44 292 174 518 330 317 16.6
3k 15.8 5.0 33 83 38 4.7 5.7 7.5 21 118 11.1 333 266 24.9
4% oA 1 43 32 2.3 0.7 2.5 1.5 1.8 39 3.9 2.9 4.9 58 181 24.6
B 1247 112.6 884 542 441 40.1 67.8 904 113.1 1185 1208 1160 1139 101.3
Biw 319 118 21.0 175 128 112 167 119 271 210 483 559 514 55.0

RPS 255 244 108 65 114 23 214 133 204 119 4.5 2.8 2.6 2.4
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HREERS (=)

1985~2018 DRI EEIL, TR EEL KRG R « FHmAEEREFEEDI O
FEICIVHBEINHERLEEND 2D, T —F OERE L RS Th 2 ERIF O H
LA K R Z2H# L 2w & & L,

iR (HHR)

(E 0 7% 1 % 2 7% 3 7% 4% 2L 7
2019 75 34 40 1 2 153
2020 2 98 15 15 3 134
2021 8 36 50 14 5 117
2022 5 29 20 35 7 95
2023 3 43 15 15 14 90
2024 1 21 22 13 11 67
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HEER 6 FERFROAE

RN BT DA FEREITITMEE 6-1 DA AV -, BIFRECOHEROFHNL, #et
Y7 b7 =7 R (versiond.5.1) AitHE v 7r— frasyr (23 v bEFE :25.0.0) ZHNT
Fhti L7z,

AT (2025) R v B ACRBEOEIRFHEL (2 &R 2) TiX 1985~2024 £ D451 -
Elm g R 2 DTN O 2 — Mg 217 - 7225, Hﬂ%%{ﬁl NI AR
— MigtroRTEEE AW (1) ), #EREOFE 23 5881213, Baranov OJfafE 5L
XL (2 R) 2HEALE, RBEAFFMECE TSI A NV—T% 4+E;zk L7y, #ik OBl
EAtE T 4 5% & SHRICFEMBIETRERZ 0T 2 HERH H720, MR TR TOar— b
ORMEFHE T S+ a2 7T AT N—T L LCRHE LTz, SHRD T 7 A7 N—7 O&JREK

L. BED 4% & SO HRTE Sz, SHROFEMmBIRESRE F. BRETHRE, B
J:U“EFZ%%&%@ 4Rk LRICME Ls (iR 6-1) .

Noy1y+1 = a,yexp(_Fa,y - M) (1)

Cay = Fay/(Fay + M) X Noyy (1 = exp (=F,, — M)) )

FEOFEHHIERERT 3) NTRDT,

l
Ba,y = Na,y X W,{l; 3)

2T wiyiEy Famo 7 Al *a%f%&ﬁ“%ﬂ%’m@@%fﬁl IfE (0 %1% 10 AFHY) T
H5, EIFFHE (FRA-SA2022-SC09-1) IZBWT, 0DRE S LT 10 HOEZE, 1~4+7%
DIRELLTTA 0)1@“%‘:%\@\5&&)\ FEETFRNC THREERIC, 052X 10 A RERICHE
BI HREE 1L BiX7 AR RIS Y T 2R E 2 TRIET L) 5527‘:0 FHET T
FhpIEIR R & PR EOADIEMEEREZE L T, BB OHEEL THT 5
tHL DO TH D (FRA-SA2022-BRP02-03)

T, FFEOBMHLEIT @) NCLvHE L,
SSBy = XetiNai1y X Mg X wa's?y (4)
2T ma X a RICBIT DR (iR 2-1) TH Y., 2015~2024 FEDOFEHMEE AV 72,
Wl 1 E a ik y-1 SR 11 ARERUSH S 5 PR EIC OV THDEDET AL THILZ

DT B, 7w i OEESRITIIRAIT to7= 5 7235, BB RIS 5 TR DI DRI
BIESAED 1A | B OBREREE AEThH5 LELTNS RREE2) .
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i 6-1. PERTHEHEICHW - E
U - S Pep gy
S F2022-  OEFICHOE OFEICHVE HRIE R
B Fmsy . .
2024 S S TR HAET
e/~ (e~ k)™
(JE1) (7E2) (7% 3) (g) (g)
i 92 95
0 7% 0.24 0.17 0.03 0.295 0.0
(89-98) (91-105)
" 174 209
1 7% 0.89 0.65 0.38 0.295 0.844
(168-186) (201-231)
286 326
2K 0.91 0.67 0.42 0.295 1.0
(276-306) (314-362)
362 386
37K 1.01 0.74 0.42 0.295 1.0
(350-387) (371-428)
400 406
45K 1.00 0.73 0.56 0.295 1.0
(385-427) (390-450)
e 401
5Ll 1.00 0.73 0.56 - 0.295 1.0
(385-427)

T 1 A0 4 FFEENFTEREBI 5% T MSY 2 F2H 2 /K HEDHEE OBRICH A L 7o (472

b, A3 FEEEEEFHE T Feurrent DiERER)

TE 20 SF0 4 FEFERFICHERE A CHEE Sz Fmsy (b b, A0 3 GG To
Fcurrent {Z Fmsy/Fcurrent #7246 D),
3 PR THITCIE, ERROBIRED T T, SEIOEHERFNE CHEE S 47z 2020~2024 40
FEY FEE2 T A0 7 LW, 22 TrRUE FEIZZEOEHETH

*1

*2

*3

éo

R LOBFREOFHEICHW ., FHIET MRS KREOEHER L O%HE (0
Wk 10 AL 1Pl BiX 7 A OKEICHY)
BAEBEOHEICHW., THIET MZESKREOEYEL KO (11 A OREIC

)

BABEOF RIS TR R (o - HENKEERER S

. (2015~2024 4£) OFHIEE =,

2025) ®H B, HAIT 10
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AHEFER OB E

e £ 7-1. FAEEBBRKDONRT A —X

FRA-SA2026-AC042

ﬂjg

FAEPERAFR B ik H 2 FHBE a b (h) S.D.
TR — e AT 4
7 A /N il 0.0233 48,640 0.690

a & b IIBHAEERRKNOHEENT A —2 | SDATMAREOIEAREFZE, p 1LH CHHEARET

b5,

MeE 7-2. EHAUEMEZ L MSY

HH fiE A
. HIEE H L R, SRR e R MSY 284581
SBtarget & 10.1 5b> | (SBmsv)
H msy
L FRAVE FEILMEE S, MSY O 60%D RSO D8 fa
SBlimit & 3.0 Hh» (SBO.6msy)
.6msy
- AR K AEZR, MSY D 10%D BN SN L8 AR
SBban % 0.4 Iihy
(SB0.1msy)
. e KFFEAEPE B MSY ZHERF 9 DI (QRIELREL F)
ms
Y (0 7%, 1 7%, 2 7%, 3 %4 1%,5 e bl _£)=(0.17, 0.65, 0.67, 0.74,0.73,0.73)
%SPR (Fmsy) 12.9% Fmsy ()59 %5%SPR
MSY 12.5 TRy | e KFrfeEE R MSY
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MRE 7-3. ETFEOHAE L ET
HH i .
SB2024 5.5 Fhy | 2024 FEDOBifa B
2024 2024 FEDIESEIE (RERELF) (0 5%, 1 3%, 2 7%, 3 5#%.4 %,5 el k)
=(0.01, 0.29, 0.80, 0.31, 0.31, 0.31)
U2024 24% 2024 FED I SEE|E
%SPR (F2024) 26.4% 2024 D %SPR
%SPR (F2022-2024) 25.7% BUR (2022~2024 42) OS5 i35 %SPR*
EHILEER LD
SB2024/ SBmsy 055 R FRee A PE B BE T o8 fa & (B AEE B ALE(E
(SBtarget) ' R 5 2024 FEOBFABDH
T KEHc A e BAHERF T DI 1T 95 2024 4
F2024/ Fmsy 0.53 :
DRSETED >
HaEDKYE MSY % EH T 5K HEE TS (0.55 1)
S = DK Y SBmsy Z#ERF9 5k #EE T a5 (0.53 1)
B o e

* 2024 FFE-OBIFE D F T Fmsy OfEEZ 525 F 2 %SPR #15 L TR LR 7=k,
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flie#k 7-4. THRER L THIHAE

2026 FEOBIAE (THIEHME) 36 Th

2026 FED .
i 90% RO EIC
R . . 2026 -0
HH . TR X [E x5kt . N
TR E EEIE (%)
(FhY) (F/F2022-2024)
(FhY)
B=1.0 37 28 — 56 0.98 65
p=0.9 34 26 — 52 0.88 60
p=0.8 31 24 — 48 0.79 55
p=0.7 28 21 — 43 0.69 49
B=0.6 25 19 — 38 0.59 44
p=0.5 21 16 — 33 0.49 37
p=0.4 17 13 — 27 0.39 31
p=0.3 13 10 — 21 0.29 24
p=0.2 9 7 - 14 0.20 16
p=0.1 5 4 — 7 0.10
p=0.0 0 0- 0 0.00 0
F2022-2024" 23 15 — 43 0.53 42

*2022~2024 FED RIS D T o X LTV o T TOWRME L e\ T 12355 Of e
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MR 7-5. R 5 B a2 AW RRk TR R

ERLUTODAHEFEME IMAE

D8 | gy | st s oo

mr | OPREE e
297 HIE (FFo) SBtarget SBlimit SBban

(Fho) ES ES ES
p=1.0 42 16 — 87 1 56 100
=0.9 50 17-103 6 61 100
B=0.8 59 19-121 17 68 100
B=0.8 71 22 - 142 29 77 100
B=0.6 86 26167 40 89 100
B=0.5 105 35-198 48 98 100
p=0.4 130 48 — 236 56 100 100
$=0.3 159 61 —283 68 100 100
p=0.2 194 77 —342 81 100 100
p=0.1 242 100 —418 95 100 100
=0.0 306 133 -518 100 100 100

F2022-2024" 94 25-192 42 90 100

*2022~2024 FE DRI D T o X LY TV o T TOIRMEZ T -85 OfE R,
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HEEM S HEEUEHAXDIFEL CPUE

THRIEAFR—Y 7 CTORBORDPRE L, BAREE AR —Y 7 TIRREEN KX
KBADZLH#EBEL, BARWE AR —Y 7 COWRBERMOFEM R 21T >7- L ¢, A
KFONTFTEDLLOT—HEH, T4 2T/ (Loetal. 1992) ZIEUHELIZHEH L
fwé,mﬁf_owf%WEﬁ&H% 2 BtPET v 2 B — AR A E 7 /L (GLMM)

\Z & 0 IEHE(L CPUE %152 J7iE% H\\ =, £ DS, CPUE &7 /L ClINVEFE I O fi I 22 5k
vmﬁfﬁt’M@m%ﬂj%E@K7W%TW%%*LJ&M®7HXAJT%VQ/

LD THIPERED LB AT o TR, 7T AN IR SN2, REEOFHN X 14
XEM%J%MKK%TW%ﬁﬁLk@(%@W@ﬁ%ﬁﬁ%@ﬂ%&ﬂ%i%M&Mﬁ%
DL,

TIVETIVOGBBEEE LT, 1R, F2BRE & b4 (Year) . H (Month) |, # (Ship) |
AL (Chiki) B X ONAX (FA) T—% &2V, ERRIC OV TAICeH VW 7= AHoRIN %
TV, BB eT Ve L, i, 450 A s, R, ks X ONaXIE 73U BL
B E L THW, F7o, FIERMS L OW2BMCIE, X, M. & H, FLfn, F LR
ot LM, A EEX, MEBEXORAERIZOWNWT T X LR e Lz,

RAEHNITRIRE N T=ET L
%5 1 B . Caught or not = Intercept+ Year +Month + Chiki+ (Ship) + (FA) + (Year X Month) +
(Year X FA) + (Year X Ship) + (Month X FA) + (Ship X FA) +binomial error

H2E¢[f : CPUE ~(log) Intercept+ Year + Month + Chiki +(FA) + (Ship) + (YearxMonth) +
(YearxFA) + (YearxChiki) + (YearxShip) + (MonthxFA) + (FAXShip) + gamma error

2T, ) BB DIET A LEE L TR b DT, BT VEIROGR L L

ST,

%%%%L&fi AW (0~4 %) OMEOHEERIGE RS FIC LV TFEO R EE
BT DMIETORMA~DOEY PEX OFEEZRST D & & Uiz (R 2) . b,
*WQKGWE%EM?é% ZAAMOMET =X ZHHALTWD D, Fa—=r7T
A2 HE OGN G1ZOW T b H AR OJIE RS SR ORI 50 516 2 v
oo FeRO LI 0 | WK T 0 MR aME D HEX DHEOBELLARE N, LR T, MK
CPUE O H % e F 2 —=2 7 TIIHEE SN D EEEED 0 A0 F I L OEIREHKIC
FRENRESED Z L BRETH D720, Bk 1 mOBEIRERIHRE L L MR O
Mok (2016 4F 9 H~2025 4F 6 H£T) bR b/ 1 isiEdE( CPUE (HiR&H 9) %
ANWTF a—=v T %1757,

5| A3k
Lo, N.C., L.D. Jacobson and J. L. Squire (1992) Indices of relative abundance from fish spotter data
based on delta-lognormal models, Can. J. Fish. Aquat. Sci., 49, 2515-2526.
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4 3 o-AXEMTELL/ IFIL
3.5 ]
| «@=2025% S HERETIL (ARENTEDLTILE2ERE GLMM,
3 ] Year:Chiki:&Hm)
—=2024FFMERETIL (BREBENTEDL L2EETILZ_GLMM)

CPUE

O
0 T T T T T T T T T T T T T T T T T T T T T T 1
T AN MO S 0N OO0 OO ~—~ AN OO O~V O — AN M <
O O O O O O O O O v ™ ™ ™ ™ v v v v v N AN AN N N
O O O 0O 0O O OO0 0000000 O O0OO0OO0 0O O OO OO O
AN AN AN AN AN NN AN ANANNNNANNANNNNANNNNN

FEX 8-1. AFEEFHHICB N CF 2 —=2FICHW =L CPUE (A AT EH LT
JLH 2 BERE GLMM B 7 V) & REAEFEfE A U 72424 L CPUE (HARMEN T Eb LT V4
2 Bt GLMM E7 /L) B XL/ 2 /L CPUE OH#R
g o=, i FH0 CPUE (2O T 2001~2024 AEDOFEE TR L. Bk L8
R Lz, B, Fa—=27121F 2005~2024 FEOIEHE(Y, CPUE % V7=,
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HMREM9 /MR EREREE D &I L1 1 miF%EL CPUE

ATROE Y | 2012 4F T EHILIRE B EHEINTOIL TR Y | IEFEOREILZE OREL ST
TWAHZENEZLND, FHIMEREICBIT 2 H EEHTIE 0 mADfELE: 28 X
WIRN->TEY, EOEEZ SN 0 MAS~ORETZTRET 5 7-DIMAICED S T 22—
= THEEOHE B AR AR &g o T A,

/AR LD PP TR I FEAR 7o R OF2 s L OVKIR - KR A 30 43 Z L ICFieT 5 &
IRELIZT —4 v H— (DST-milli, STARODDI t1:) D EA~DHY S Z4KHH L. 2016
T (9 A) 25 2025 4RI T (6 H) £ TOT — X 457, (RS ISR S
I HET — & (R - R, (X, (REKER, M5, Ay rolgRE, nii—%&5) &7
—HZa =L L2KE, KET—225bE5 2 81280 BMOBET L OLE,
KGR, KR, By 7 OifERS KOS NEZGTL, 20T —%% b & IITFHIREFED B -
S (2025 4E BEH) T 1 EYE(L CPUE 2L FOFIEICLVEH L, IMAEDTF 22—
=y 7HEHE UTHOW T B RIZ 3 1T 2 3RMIE, BE (L CPUE (2R3 3 % 3035 (FRA-SA2024-
SC15-102) #Z&MDZ &

(1) 5« 15 (2016~2024 45) - AR (2025 4F) O 1 EADRERIE 2 AW T-BED
& D 1k faTEE RO
FERNFHAR] (2016~2024 ) L OHBI (2025 4F) O/NMEIH Al 1 R 2 & F i
MR Z WV, R OFEREE R &Rl E Wik 222 ofaR) Z#TED
L2 LRV EFRORBERZREN L, | oS L A5HERE) O ] (2024
FEIZOWTITAN) O 1 EAOBEIEZHE Lz, 2B, 2 2 THOW TV 24 mBIIAE (2016
~2024 4E) 1%, FE-EER I OEEAEORBBRR (EEIE) 2013) 2V CEEET
FKAEL DT ATH (0RICTHOWTIZ10 A1 H) OREEZRD, Flppifae 2 L Fin
BUREZ R C-FNEOEDRBER LA L) ICHESAZLOTHY, BREBLY
FEINBABEDHREICLHAWVWON TS HEDTH D,
2016~2024 T OV Ti, FHIBI O/ IMETP iR TR (P - HEN - #EEKpER
BRIGAFERER B X ORI OWEY OFMBIAE (2R 2-2 04 MV, 45 -
IR 1 D 5D DEIS ERD T,
2025 D EAEHNT OV T KIFHEAE CUE L 7Y I L ONERIF D & O R (R
FHEEE) L0, &HOWREMOFHE, (KE, SRRHITRE R KO 1~6 A DR
ZHV, @S (2016) OIFIEIZHEVA R - B R A HEE Lo, 2025 4 OF )]
REIT, MRE 2-2 IR LSRR E O ENT 5 4F (2020~2024 42) O PR 2 v
7o AR - Al R E R E (fiRR 2-2 AR 220 AR - Fhnhag e
BHL, 2250 &0 1A 558G 52RKRDI-,
BT L oifER L B TTRD N (2016~2024 4F) BELOHABI (2025 4£) D 15%
ROLEDLENEERLDLZLICEY, TOHRED | SERLEEOICHE L, 2L
DT —H & LT,
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(2) 1 EEEAE(L CPUE OFEHIZ DWW T
ANEARL O VR AR TR K D iR L e RN R D, O, HBEICIDE
0y v FNELDILEERD D7D, TAXH2EREET L (Loetal. 1992) ZFEHE(LIZ
T2, ZHIEE—BEE L TPaXxy v FF—ZOEIEICHONWT Il A AW
— AR GET /L (GLMM) ICLVHEEL, RICE 2B L LTIHEErX Y v T T
KL TH Y~ e L2 GLMM i L, &&IICEErn Xy v F57—X
DENEGEIFErF v v FEHLHOINEZEE (B CPUE) 8T &6HoE 25 Z & THEAEL
CPUE % %35 HETH 5,
TIVET VOGBS E LT, HE 1B 52 B L b4 (Year) . H (Month) , # (Ship)
MIX (FA) . 7K¥E (depth) . Ki (temp) 7 — % Z vy, E2HREEB L O EEHIZOWT AIC
%%wk%ﬁ@ﬁ%ﬁm\%%%&%?wkbko&% GOSN N S k=)
FVEEE L THW, £72. F 1 BETIE, KB LIOMEE ADRZAEHIZOW TS
VHELNRE L, B2 BRETIR, LA, LXK, L. A LRXBIUH &I
DONWTTUE LR LE LT,

(3) mAHNTBIRSNT=ET L
# 1 EYJ¢ - Catched or not ~ Intercept+ Year+ Month+ Ship + (FA) + (YearxMonth) +
(ShipxFA) + binomial error
%5 2 Bk : CPUE < Intercept + Year + Month + depth + temp? + Ship + (YearxMonth) +
(YearxFA) +(YearxShip) +(MonthxFA) + (MonthxShip) + (ShipxFA) + gamma error

ZIZT, O BONTEbDIET U F LR E L TR T DT, BT VEIROKSG L LR

277,

F2—= U ZIZHWE 1 EE%E(L CPUE 1, 0 N B2 & AdhEm el < b, — 5T,
A/ X J/L CPUE 23 2020~2022 4 & TRRIZV MR T 2023 A3 L2 L, 175%
/ 2L CPUE B L OV 1 A= HE(L, CPUE Tl 2020 4E(ZEEIN, 2021 AELAREITBEIR TH 5
(F 2 9-1)

£Z L LT, ERROFE (2016 4 & 2025 A TZ N2 T & B 12343 2 AkiE
WA RO MRS RE RS E (AR - KR - BT — %) s U7z MER Lo
JEARIC LD iE R, )& KO CPUE &, RSN LA LN 1 OERE(L CPUE
AT 2—=r 71 ZMid®R-11TR7,

5| AR

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

EUEFETE - B A RS - ATHER - 2 AL (2013) HABTEBIERIC L D8 > 7l
AERBEDF A ELE & 4Rl - Y XBfR. HIKEE, 79, 383-393.

FIRZETE (2016) A v 7 EALRBEE RO R FEMESICEEI D058 i, AbimER
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| =e=15% standard GLMM (20255 {fi)

3.5 A

FEIRE

1.5 -

0.5 A1

21X 9-1.
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F (F
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

2.5 A

-—-2FH/ I
=0=15%/ 2L

OmMAE#H (1A1BER

(L34)

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

&

FRA-SA2026-AC042

MAE#H (BRE)

F a2 —= U ZIZHWE 1 SR L CPUE (OR) . 24#5 / 2 7L CPUE B LY

1 %/ X7V CPUE OH#ERE (2016~2025 ) EHEE S L7z 0 s IANEEL (2015~2024
£ ki)

5 9-1.

) B EE%E(L CPUE

INBARBLO P AANC L AR (hy) | B8 (@30 . CPUE (/4

WAt = 7 PR AT
| et | PRy (CPUBCRR) TR
2016 TR 1,295 678 1.911 0.464
2017 ZEa 624 2,189 0.285 0.016
2018 A 4,480 2,259 1.983 1.615
2019 EE2 3,934 2,263 1.739 0.560
2020 e 10,004 2,184 4.580 3.656
2021 A 11,286 2,185 5.165 1.385
2022 EEa 10,362 1,988 5.212 0.843
2023 H 7,593 1,940 3914 0.663
2024 e 5,469 2,045 2.674 0.442
2025 21y 2,880 1,215 2.370 0.357

*F 2 —= 7 VPA T | iADOEREMRIEME L THW-E
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HEEM 10 BEDFHM

(1) JbimEs L OEEICB T 2 EMIRER v 7 Ol &HR

ARBEDO ISR 1998 LI LT 1980 LI TRAK & 72 > T 57238, 1980 AELLRT
ORI AEHE L ED H D & LT 1956 FELEDO2E B L O ESIRICBIT 28 vy F Ok
MR EBEOHBESE L L ORT (M2 10-1), 2EORERIL, 1960 FRIZ1T 8.2
F~204 7 b THERE L. 1970 2 20 5 b 22 7228, 1980 4EAUHTHIC2FE T 5
T B Uiz, 0% 1998 FEICHON 20 B b EB2 =N UKRD Lz, 2015~
2017 AFIE 1.7 J7 B UFREETHERS L7223, 2018 4E0D 3.4 7 it 2021 4R 4.5 J7 b v L 1A
MU 72, 2022 AELAREIZIRD L, 2024 4E132 2.8 77 b > & 2p o7z, 2011 4AELIRR T AbHEE & 42 [E
DO RICK X o230 <. BHI B O TR S LanfIFIER I 2 7l & CHER
LTW5,

(2) JEE - AR S Ol o HR LR B 6

FER 10-1 BEORRE 102 [T FREIC L DIRED 5~6 & 5 5 EE - K&
KOV OB RIS B A R Lo, B - JREEORERIL, A A—Y 7RakREE (4
=2 7) BROBRERGIRIR (5) TV, WREUSOMREERE L & 1990 FUTHM
L. 2000 FFARHTZNT T 1 H~1.7 5 b RBREOEVMETHER L=, 2008 4-LARE I
A B, 2017 FEIFZE TS T b b oz, ITHFITHEML 2022 41305 7 hor &7
D, 2024 % 04 77 b L HEHEVVETHER L T\ D, AAR—Y 27 TIL2016 0D 2 H
YD 2017 2 0.4 5 R UTEIE L, 2018 4FE G 0.4 5 b URRETHER L, 2019 AEZ 0.7 5
N URREEF THEIN L7228, 2020 4ELIRRIC S 7272 ONBA L 2024 4513 0.1 T b b p o 7=, il
WOMEEIX, ZHRAIRER CGZA) BV THRHZ <, 1990 FF0 5 2000 FF AT
£ 0.7 5 b ZBADHELALNTA, 2013 4£F TiX 0.5 5 bRtk THERS L7z, 2014~
2015 AR LT 03 T b &polaiy, ZH LT 04~0.6 J7 N U FREECHIJL L 2228 &
R L, 2024 F-12 0.5 T by blpolz, #%ETIE, 1998 FET0.2 ~06 7 h o THE L
TWENZ DKL L, 2004 4-121% 0.1 5 bR & 2o 72, 2011 4213 03 B b &2
ZHUWIE L Tp 5723 2017~2024 1% 0.1 T~02 7 h U THERE L T\ 5,

(3) MK LR RIREDOIRESS ) &

MK T 2 ABER OBRERER] T EbLBL A v & —ha—1) OFHE (F
v AR 2R 102 B L O EER 10-3 127837, BAREIZBT A2 TEb LD
AHifEEIE, 2 TR THERS L CUhe 1980 AR &t 2 & 2000 AR X JAME M 12 &
%o 2009 FFELAREIX 1 oA FEY | 2015 4ELAREIT 0.4 J7~0.5 T THERS L Cuhiz, 2021 4F
~2024 1% 03~04 T THRE L T\ D (R 10-2, fidE 103) . v ¥ —br—L
OF R, BLT 0.1 TR THER LT s, Z0%ITED L, 2018~2020 4E1 2
B~3 EME, 2022 4E1T 11 M TH o 7208, 2024 4E13 7 EEICIEIN L7z, AR —Y Z7icBiT
L0 £ LA EREENL. B ARHE L [FIEE 1980 A0 5 1990 AR % T 0.9 H~24
TIHETHER L, 2000 FELAREI 1 TMERTE THERR LT\ 5, 2012 121X 0.8 T &R L7z
23, 2013 4EITAR v T USMT ANV A A 172 E~OEZENREEIN L, 1 T Ero7=, 2015 F~
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2021 4515 0.6 5 ~0.7 T THERS L CTU 7223, 2022~2023 4513 0.6 HHECTHERE L. 2024 4513
HFWRALTO05 mfEleoT-, v & — b —/LOAEMEEIL. BELZ 0.1 5~05 i
THERS L7223, 2015 13 LT 7 HfIZ72 0 2016 FRIXS B2 L T4 HEfE e o7,
2019 400 9 M DEIAME & 72 0 . 2021 H21F 0.2 T & e o723, 2022~2024 1% 0.1
T CHER LTz,

B DOWRESS & L LT /INEBHEIC W TR, dbimE A ER Rk S Twn
DGR A . ST EBEMIC W CIARRE RMOKER G O (R4 (F) B XS T ERE
HBURERTFER A . AR OV TR, 5 2 MILFEREHEICE EN 000 - Db ® - 1E5
JEREOITHEE S A, FRENHWE (iR 10-4) , EEEOIRITEEIL, NEEMET
1% 1980 AT E < L 1980 AL AT L7223, 1990 A LIRS, HEBLR B O3 T
DIVTUZ 2006 FFF TIERE 2B BIZA LT, ST EEM TR, 1980 FRHTEN
5 1990 AT HNT THIM L7223, 2000 FFARCARRIZ R & B KIT A H 0TV, e
MOITHEESIL, IRERIZE > TEN LD A, 1990 41 - & bl LT 2000 418131
D LTz,
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MR 10-1. EEB I CIREICB T 28 v rofE (B FY)

& AtifEiE 2[E F AtifgiE 2
1956 120,349 121,162 1991 112,104 130,385
1957 104,944 105,562 1992 88,405 97,564
1958 47,642 47,933 1993 126,509 135,529
1959 100,185 100,300 1994 145,581 152,503
1960 115,798 115,978 1995 168,276 176,603
1961 184,898 185,248 1996 173,834 181,513
1962 120,425 122,218 1997 199,777 206,763
1963 150,089 150,393 1998 233,231 240,971
1964 202,900 204,888 1999 163,011 169,481
1965 106,031 107,288 2000 160,085 165,118
1966 105,026 106,016 2001 157,453 161,160
1967 81,395 81,912 2002 147,328 154,736
1968 84,641 86,855 2003 160,137 167,989
1969 98,096 102,581 2004 167,010 175,544
1970 142,643 146,516 2005 135,457 140,450
1971 145,693 147,209 2006 112,658 116,391
1972 178,219 180,552 2007 134,830 139,154
1973 112,928 114,986 2008 164,646 169,807
1974 138,534 143,500 2009 116,341 119,325
1975 110,635 114,706 2010 82,362 84,497
1976 223,074 229,194 2011 61,180 62,583
1977 219,492 234,812 2012 67,935 68,762
1978 123,889 134,763 2013 52,009 52,690
1979 107,422 118,888 2014 28,194 28,438
1980 102,864 117,351 2015 17,026 17,195
1981 104,483 122,839 2016 17,199 17,393
1982 85,791 102,884 2017 17,695 17,776
1983 43,660 55,531 2018 32,577 33,667
1984 55,468 65,650 2019 32,799 34,107
1985 52,767 66,384 2020 39,460 41,054
1986 74,718 89,039 2021 44,218 45,469
1987 88,001 99,377 2022 33,692 35,280
1988 93,751 104,160 2023 31,089 31,723
1989 103,325 114,945 2024 27,714 27,868
1990 121,482 133,605

MEimia e E R R TRSERE - R B (RMOKEER) | 20244R 13BN ETE,
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RE 10-2a. AHR—2 7 78 - BH - AFF - RERBFICET 2 E®E - JKEREBL LU
e (kA=) DR (FV)
TE B L OV
/RS | Ah—Y7 EZR A fKF %k 7
1985 3210 1,119 240 2 1,362 | 5,933
1986 7,222 1,159 232 0 1,142 | 9,756
1987 6,372 2,112 233 5 1,062 | 9,783
1988 6,592 2,705 360 8 2,988 | 12,653
1989 4,687 1,491 511 17 2,166 | 8872
1990 5251 1,299 247 4 1,688 | 8,489
1991 3,635 1,840 99 5 1,863 | 7,442
1992 5,199 1,408 376 34 3,154 | 10,172
1993 7350 2,465 448 13 2,811 | 13,087
1994 5363 1,736 456 3 4,171 | 11,730
1995 8,598 2,361 375 1 3,945 | 15,280
1996 12,132 3,531 418 10 5,680 | 21,781
1997 11,122 2,024 252 4 11,444 | 24,846
1998 12,703 1,958 415 0 6,568 | 21,644
1999 9,758 1,390 187 5 8,747 | 20,088
2000 9,653 858 213 2 7,932 | 18,678
2001 5357 1,163 176 7 13,193 | 19,895
2002 13,254 1,048 219 21 10,948 | 25,489
2003 11,891 1,731 259 18 17,135 | 31,034
2004 10,625 637 179 14 7,808 | 19,264
2005 8,323 856 43 8 6,614 | 15,845
2006 10,173 792 47 6 11,556 | 22,574
2007 4,896 319 82 3 9,630 | 14,930
2008 9,869 651 57 5 15,982 | 26,564
2009 7,480 674 7 22 11,207 | 19,454
2010 5,117 211 107 26 9818 | 15278
2011 2,863 171 55 19 4,109 | 7,217
2012 11,024 492 52 3 4242 | 15,813
2013 3,216 168 40 2 2,847 | 6,272
2014 1,226 9 8 1 2,450 | 3,694
2015 387 29 5 0 1,220 | 1,640
2016 223 70 9 0 2,047 | 2,349
2017 4,190 536 6 0 785 | 5,517
2018 3,686 111 38 0 2,750 | 6,586
2019 6,554 898 50 1 4,562 | 12,067
2020 3,605 103 39 8 3,644 | 7,400
2021 1,759 100 59 15 5309 | 7,242
2022 1,096 106 51 0 4,505 | 5,759
2023 1,455 65 33 0 2,909 | 4,463
2024 1,102 106 11 8 4227 | 5,454

BAL: Ry,
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MRS 10-2b. AR—Y 7 78 - Wl - A5F - RERBURIZR T 5 RIEREORE S
il
B/ IRIE | A=Y ery B ZEEDi ®i& G
1985 138 437 51 0 4,378 5,004
1986 153 454 35 0 2,267 2,909
1987 324 1,038 36 0 1,902 3,299
1988 423 1,657 96 0 4,680 6,856
1989 390 2,103 61 1 3,551 6,106
1990 247 3,868 61 5 3,698 7,878
1991 200 5,665 62 1 3,187 9,115
1992 194 5,720 148 6 6,283 12,352
1993 224 5,149 75 4 3,806 9,258
1994 388 7,143 50 1 3,715 11,298
1995 236 7,888 45 1 4,222 12,392
1996 247 6,809 55 0 5,835 12,946
1997 884 6,054 51 1 5,534 12,524
1998 317 7,118 48 2 6,469 13,954
1999 275 5,430 25 2 3,188 8,919
2000 378 5,038 40 3 2,243 7,702
2001 243 5,930 16 10 2,922 9,123
2002 225 6,822 24 7 3,002 10,081
2003 139 7,707 17 12 2,448 10,323
2004 160 3,557 15 3 944 4,678
2005 240 6,105 11 1 853 7,210
2006 233 5,992 11 0 1,357 7,593
2007 229 5,660 15 1 1,420 7,326
2008 403 5,291 7 1 1,977 7,678
2009 188 4,309 6 0 1,105 5,608
2010 131 5,075 6 0 1,037 6,249
2011 100 5,643 11 0 3,102 8,856
2012 80 5,815 18 0 2,212 8,125
2013 79 5,647 7 0 1,919 7,653
2014 33 3,693 6 0 2,219 5,951
2015 49 3,076 20 0 1,762 4,908
2016 19 4,456 20 0 1,602 6,097
2017 13 4,993 49 0 1,311 6,366
2018 27 4,034 10 0 1,419 5,490
2019 15 5,934 8 0 1,988 7,945
2020 12 4,402 34 1 2,128 6,576
2021 16 5,853 61 0 1,523 7,454
2022 8 6,263 85 0 1,808 8,164
2023 5 4,921 65 2 1,957 6,950
2024 6 4,790 57 4 1,937 6,794

HAL . by,
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R 10-3a.  ALMREARILO MR OWE R &L 1RESS & (H RIS

H A
i M CPUE

* GED) (h) (b 748)

MFEHLL? Fok—" MNFFEHLL? Fos—" MFFEDLL? Fop—"3
1985 12,383 1,182 4,861 617 0.38 0.52
1986 20,842 985 9,840 52 0.47 0.05
1987 15,615 1,115 15,416 920 0.99 0.83
1988 20,252 1,095 18,793 181 0.93 0.17
1989 16,028 399 20,108 221 1.25 0.55
1990 20,139 1,183 40,496 1,248 2.01 1.06
1991 19,822 968 37,017 931 1.87 0.96
1992 17,451 1,155 23,709 846 1.36 0.73
1993 17,610 259 44,971 383 2.55 1.48
1994 18,581 403 66,999 3,265 3.61 8.10
1995 20,861 577 94,196 6,027 4.52 10.45
1996 18,931 914 72,450 4,358 3.83 4.77
1997 20,387 482 101,852 2,232 5.00 4.63
1998 19,735 50 120,274 117 6.09 2.33
1999 19,618 3 86,471 0 4.41 0.01
2000 16,574 107 83,969 65 5.07 0.61
2001 12,756 1,846 74,102 10,214 5.81 5.53
2002 11,019 829 64,455 2,869 5.85 3.46
2003 12,079 1,254 69,407 4,574 5.75 3.65
2004 12,310 1,067 79,458 4,947 6.45 4.64
2005 12,189 865 74,136 5,640 6.08 6.52
2006 11,364 806 50,653 4,908 4.46 6.09
2007 12,495 624 80,613 2,917 6.45 4.67
2008 11,176 1,025 82,359 3,330 7.37 3.25
2009 8,846 725 56,655 3,439 6.40 474
2010 8,634 523 36,981 2,736 428 5.23
2011 8,141 395 26,854 1,427 3.30 3.61
2012 8,361 556 28,261 1,130 3.38 2.03
2013 7,395 488 27,261 1,152 3.69 2.36
2014 8,473 734 13,932 1,385 1.64 1.89
2015 5,355 267 7,829 423 1.46 1.58
2016 3,970 325 6,001 363 1.51 1.12
2017 5,172 393 3,752 295 0.73 0.75
2018 4,997 206 10,281 186 2.06 0.90
2019 4,532 257 6,642 402 1.47 1.56
2020 3,682 348 13,563 570 3.68 1.64
2021 3,955 164 14,587 101 3.69 0.61
2022 3,238 11 14,292 4 4.41 0.41
2023 3,556 402 13,964 1,183 3.93 2.94
2024 3,878 718 10,039 1,658 2.59 231

AAWE (FRUE) o AL¥E A R I DR E e E R (FPYEX - JB T8, 20044F X 0 JbiffaE A ARHE)
FR—=Y 7 (W) ALMERE A R IR B R R E R (R - A R—Y 7 200445 L 0
Aav i (ARME ) .

k1 19854 LARE O AL b A EC BL R I 2L 1R R B A RHE B 2 A Bl - Bl - JARBINZER L= b o,

*2 100h LA EonidTEb L GREEELETe) |

%3 Ay X—run— RBRBELZED) .

FAHR—= 7 HFEOWEOIE RS I OVES hE L, T a—=0 ZI\THW (L CPUE X
RAR—=VNRT,
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Fli RS 10-3b.  ALMEERILO IR ORE & L jRESS TR (A IERHME, AR —> 7 i)

A R— i B A
AL A CPUE ¥ {V,CPUE
* (A1) (k) (F/58) x4
PIFEDLL? Avx—" | HIFEDLL?  Aur—" | pFEbL? Hror "3

1985 13,813 1,196 7,412 85 0.54 0.07

1986 13,028 1,617 15,376 113 1.18 0.07

1987 18,865 1,757 18,709 244 0.99 0.14

1988 16,158 1,934 17,202 319 1.06 0.16

1989 23,795 3,737 23,933 637 1.01 0.17

1990 20,184 3,666 18,802 1,445 0.93 0.39

1991 16,852 1,558 15,446 127 0.92 0.08

1992 9,057 1,263 3,932 398 0.43 0.32

1993 14,450 3,177 21,967 547 1.52 0.17

1994 15,854 2,480 16,785 68 1.06 0.03

1995 16,851 2,384 10,344 134 0.61 0.06

1996 15,613 2,916 23,751 1,640 1.52 0.56

1997 17,137 2,752 22,052 1,605 1.29 0.58

1998 17,374 2,881 36,527 6,403 2.10 2.22

1999 11,399 1,859 15,700 88 1.38 0.05

2000 11,611 3,214 21,103 1,883 1.82 0.59

2001 9,648 2,863 13,804 445 1.43 0.16

2002 11,633 4,115 16,869 903 1.45 0.22

2003 10,492 4,927 19,702 3,790 1.88 0.77

2004 12,408 4,288 38,224 2,981 3.08 0.70

2005 13,131 3,412 18,559 129 1.41 0.04 1.40
2006 12,012 3,098 12,020 537 1.00 0.17 1.03
2007 13,098 3,545 17,807 850 1.36 0.24 1.62
2008 12,346 2,772 26,218 585 2.12 0.21 1.90
2009 12,400 2,869 10,361 170 0.84 0.06 1.72
2010 11,613 2,137 4211 304 0.36 0.14 1.07
2011 10,900 2,155 7,862 309 0.72 0.14 0.82
2012 7,560 1,207 7,290 569 0.96 0.47 1.03
2013 10,128 2,290 3,633 31 0.36 0.01 0.91
2014 8,560 1,494 472 31 0.06 0.02 0.41
2015 7,196 737 157 2 0.02 0.00 0.34
2016 5,921 367 147 2 0.02 0.00 0.39
2017 6,717 693 754 6 0.11 0.01 0.25
2018 6,654 1,365 2,279 12 0.34 0.01 0.61
2019 6,877 892 653 7 0.10 0.01 0.38
2020 7,263 1,958 1,321 37 0.18 0.02 0.90
2021 6,893 2,211 345 38 0.05 0.02 0.94
2022 5,522 1,465 199 38 0.04 0.03 0.97
2023 5,539 1,367 248 18 0.04 0.01 0.99
2024 4,668 613 111 31 0.02 0.05 0.60

AAME (FhE) - AL¥EE PG K R IR RS R (P« JEVE. 20044 & 0 dLiEE A AR
A=Y 7 (FRE) o ALYEE AR R ARSI R E R E R (X AR —Y 7 20044 L Y
Favy s (AARE) ) .

1 19854 LLME D ALy iE b & JEC B8 I 361005 BRI R R &2 A B - finkl - X BN ER L= b o,

%2 100hLlEoNTFTEDLL (RBBEZETD) .

*¥3 Avrx—hu— (RBBEEEZETD)

¥4 Fa—=rI7VPAILHWEIREREE, BRI EE AWz BARWED T £ LOEELCPUERE,
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i3 10-4a. AHR—Y 7 « ZR - i - A5F - RERILFICKT 2 EEHE, B
BIOVNEBEMOES ) &

T THEE R SHER? (%)

EARBLUR | AR—7  F=R BE AN %hiE it EARBUR | AR—y7  E=R B olr ik it
1973 1973 105 26 8 8 4 | 151
1974 1974 104 30 9 9 6 | 158
1975 1975 104 26 9 10 4| 153
1976 1976 104 61 12 8 5| 190
1977 1977 106 61 10 10 5 192
1978 1978 106 64 9 12 5| 19
1979 1979 102 73 15 17 5| 212
1980 1980 102 74 15 16 5| 212
1981 1981 102 92 19 17 5| 235
1982 1982 102 88 16 17 5| 28
1983 1983 102 88 11 17 5| 23
1984 1984 89 79 23 18 4 | 213
1985 1985 90 80 23 18 4 | 215
1986 1986 89 80 23 18 4 | 214
1987 1987 84 79 23 18 5| 209
1988 1988 84 80 2 18 5| 209
1989 291 1989 77 67 25 18 116 | 303
1990 307 1990 77 67 25 18 113 | 300
1991 349 1991 73 67 27 18 115 | 300
1992 531 1992 76 67 25 18 111 | 297
1993 369 1993 79 67 25 18 116 | 305
1994 362 1994 67 65 23 19 226 | 400
1995 369 1995 147 64 2 18 237 | 488
1996 451 238 55 369 1996 74 63 21 16 227 | 401
1997 231 200 50 311 1997 74 59 19 16 215 | 383
1998 479 153 75 315 1998 71 60 19 16 213 | 379
1999 471 185 71 290 1999 71 56 18 18 228 | 391
2000 491 187 56 333 2000 71 56 - 17 224 | 368
2001 584 179 66 23 293 | 1,145 | 2001 71 56 - 16 216 | 359
2002 396 174 40 24 295 929 | 2002 ) 53 19 16 212 | 3712
2003 206 103 48 16 295 668 | 2003 7 50 19 16 201 | 358
2004 357 150 43 18 91 659 | 2004 75 52 18 15 209 | 369
2005 370 150 45 16 111 692 | 2005 73 52 18 16 209 | 368
2006 361 152 4 16 302 872 | 2006 74 s1 21 16 205 | 367
2007 349 13328 16 298 829 | 2007 74 51 210 (16 234 | 3%
2008 120 137 28 16 303 604 | 2008 78 51 20 (16 224 | 3%9
2009 119 135 36 12 76 378 | 2009 78 52 20 (16 224 | 3%
2010 119 128 37 13 86 383 | 2010 78 52 20 (16 224 | 39
2011 179 127 35 12 75 48 | 2011 78 52 20 (16 224 | 3%
2012 125 125 39 (12) 83 384 | 2012 78 52 20 (16) 224 | 39
2013 142 125 33 (12 76 388 | 2013 82 52 19 (16 209 | 3%9
2014 123 131 36 (12) 73 375 | 2014 82 51 18 (16) (09 | 377
2015 124 138 35 (12) 62 371 2015 (82) S (18 (16 (209 | 376
2016 124 131 41 (12) 63 371 2016 (82) S (18  (16) (209 | 376
2017 119 16 25 (12) 68 340 | 2017 (82) ) 318 (16 (209 | 376
2018 119 16 23 (12) 70 340 | 2018 (82) S (18 (16 (209 | 376
2019 119 13 20 (12) 68 332 | 2019 (82) S (18  (16) (209 | 376
2020 286 160 18 (12) 206 682 | 2020 (82) S (18 (16 (209 | 376
2021 266 156 17 (12) 239 710 | 2021 (82) S (18  (16) (209 | 376
2022 262 143 17 (1) 214 665 | 2022 (82) ) 318 (16 (209 | 376
2023 100 (143 (17 (12) 231 669 | 2023 (82) S (18 (16 (209 | 376
2024 (100)  (143) (A7) (12) (23D) 503 | 2024 (82) S (18 (16) (209 | 376

TUEEE ORI EE, ERE LRI EICE EN SN - U DD - 1Fo T ER THITEE R (FERRBLY)
FR—Y 7 - H%RAEIT20234E, EA - FHIE202245, A FFIL20114E 3 BT O fiE,
FIETEE - NVEB OB RS GR) 1%, ALV EAOKESEHER (SOERME. NUEBEE) o HE, NEEO
W75 R EE20074F LBE O E 2345 H LT e\ 72 sh | 2007~ 20244F D i 55 (R 313 20064F & [FIAR & L7z,
20074E LABE O S EE I S EEMEE AT (RIFIRELR £ bR < FIRELR)
O 1F, EREHF ST ARWEA, MiEOKRELTH L,
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MR 10-4b. AR—Y 7 < R4 - B - A5 - BRERUDICRIT 2/VEBERMEO

IS )&
ANER™? ()

EARWR | Ak—yr  me e [ at
1973 466 533 57 63 435 1,554
1974 523 600 97 60 498 1,778
1975 521 632 146 67 535 1,901
1976 508 559 115 70 411 1,663
1977 526 584 172 73 486 1,841
1978 573 546 158 29 500 1,806
1979 540 517 220 58 692 2,027
1980 555 443 175 43 703 1,919
1981 595 428 153 82 765 2,023
1982 648 447 126 116 916 2,253
1983 586 344 114 132 894 2,070
1984 518 380 83 55 815 1,851
1985 525 418 86 69 708 1,806
1986 514 398 126 96 699 1,833
1987 526 386 136 58 729 1,835
1988 569 400 107 47 605 1,728
1989 426 454 91 55 642 1,668
1990 536 429 112 s3 674 1,804
1991 567 416 145 34 615 1,777
1992 496 385 101 38 606 1,626
1993 590 389 103 2 615 1,729
1994 480 293 120 33 567 1,493
1995 683 337 154 2 590 1,786
1996 718 414 98 21 546 1,797
1997 658 409 60 20 498 1,645
1998 746 380 100 25 536 1,787
1999 713 345 88 31 539 1,716
2000 673 338 144 40 546 1,741
2001 646 294 125 36 565 1,666
2002 647 284 103 31 532 1,597
2003 611 283 98 33 493 1,518
2004 688 291 97 44 512 1,632
2005 714 291 93 35 506 1,639
2006 658 277 95 37 464 1,531
2007 (658) @77) (95) 37 (464) 1,531
2008 (658) @77) (95) 37 (464) 1,531
2009 (658) @77) (95) 37 (464) 1,531
2010 (658) @77) (95) 37 (464) 1,531
2011 (658) @77) (95) 37 (464) 1,531
2012 (658) @77) (95) 37 (464) 1,531
2013 (658) @77) (95) 37 (464) 1,531
2014 (658) @77) (95) 37 (464) 1,531
2015 (658) @77) (95) 37 (464) 1,531
2016 (658) @77) (95) 37 (464) 1,531
2017 (658) @77) (95) 37 (464) 1,531
2018 (658) @77) (95) 37 (464) 1,531
2019 (658) @77) (95) 37 (464) 1,531
2020 (658) @77) (95) 37 (464) 1,531
2021 (658) @77) (95) 37 (464) 1,531
2022 (658) @77) (95) 37 (464) 1,531
2023 (658) @77) (95) 37 (464) 1,531
2024 (658) @77) (95) 37 (464) 1,531

TR ORI R, BRI ERICEEN I U5 - Eo TEETHITEESR (HIERFLY) |,

FHR =Y T - %0234, EA - B IX20224F, AFFIF20114E 03 B ET O,
IR T ERE - NEBOWIEE GF) 13, LW EAKEREER (X EBEE. NEBRE) b, NEBO

W57 REIT 200745 AR DA DTV RN,

2007~ 20244 DI 57 (KL 20064F & [Fkk & L7,

20074F AR 0> &\ E I3 S E B IR E R I (CRAFIRBUR 2 B < £ IRBUR) .

O F, EREHF SN THRVES,

AR OB 2R L7z,
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HEEM 11 HEBRADFRY TEEKRT 27— b (2025 & 6 AXfk)

ARRBETIE, By 7 OIFIERDUZ SV TR E R I U, GRS IR 5 2
LR HME LT, MEBEVEHEBE VT EDbL, Ay ¥ —br—n) gl LTRIK
DLRHERR T > r— N & AT - T Do AAEFEI3/MEFIRIERSE R FIFL & . HEPIBARTRE IR RIS
BONEER AL S . #ERERFRMEEICT 7 — oW Z L, BIER G b, &iH
ERIZEOWMEILTOLEEY TH D,

Q. HEENS AT TDR v &7 OIFRFEEEICHOW T,

AJEDLIIEE, . R L GRATIC X > TR DM, KL L CIERHOEIE 0 505
Erabdiz) . XI0REET, A7 MU X T TAC & OFRIEWTHR v 7 O T LT
W BRI

Q. ZLBIEI NI v r DY A XIZHONT,
A, PRI A A~ K RN Ff - G L0 /A ARNENDL EZANRD D, 1K
£ 25~30cm AH0, 40 cm PLEO KR L STV D, MO LD HIEL 5,

Q. MG Lo Tl v r O A XD B 72 EMHIANH 5 D,
A. BEHIRNCIESE CTOR v r O A ANRNEb 5, WBENEMERFT RN Z W, 7L,

Q. ZIEBEDR v TG DIIESS )& - i - R 72 & O KIZ OV T,

A. BEBEOWRMEERD 30%H 4 AFICEEEZHIR L T\ D, — H O ES B A iR
THMY Az L T D, EHEOHIKOEY A, ik o7z d D TRAEIT-
TS, HoTWiaew, H bFE TR ZFIA L2, /hEWY A ZXDR v 7 )i s
D IEGITRET D70 &

Q. Ry T DRI ONT, AINPBRIOEDORNHY ELILLHLTEE,
A, AL O T/ A XANRC 570 & LRl & I~ THEG A L LT % rlREME
W%, 5l&HtE & RO — H OIRERORIR 2 kit L 723,

AFEDIWIERILT > r— b TR, — i T20208%k ~20234F5% & i 2 i~k
RANFLNEES TN D E W FRATE LI, 72, B ERBIORRY AL LT/h
RO — HOfER (FBET) ZHIRL TWa, BERMZEMHFL VDL EN)
EROHENT, KEEDT 77— MERNDIT2020FELIEOFEMN L SN TND Z
EMIDNZ D, 5Hhb. BIXEBIMAOREEZMZ D2 LICLD | BROFREFET Z
ENERFEIEICE S TEETHDL LB DND,
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HREM 12 HFEEFEISDEES L UHRDOLER

(1) Fa—=r7HEE, GFFHETER LOREROELOER

WEAEFESEAME TRV CPUE BEFEFHILTIZb D) 2 F o —= 7L L, VEEREHME
THWE=O LR CEA (WK CPUE : 8.2, 1 7% CPUE : 1.8) ZH\W\ 254, MIEZEY%E(L CPUE
OFRE L BREDKET 7 v MITABERBEITA SR o7 (WK 12-1), —F,
AEERMA L7 v VPA REA (A : 0.95, K CPUE : 8.1, 15 CPUE : 1.9,) DO#kE
(f X 2-2, 2-3) L L ErAXT T ¢ TTICE T 5 THEHO 2 B KO3 MO F
@ Mohn’stho DIEMNIEFIZKE L IpoTe (R 12-2, flidZE 12-1), F7o, SFEFHET
AW IE CPUE & F = — = Zf8 & U WEEEEREA CTHW = & [6] CE A () CPUE:
82, 1 CPUE : 1.8) ZHWAIGAIZBWTHIARIZ, AT vy MIUIAERBERNA AL
IR T20y (X 12-3) . T oFEER] F O Mohn’stho 23FEF I KE K o 7=F D 7=
D AR OB IRFHRIZ W TIRASED FAEOHEE D RNLZEVEDOEK D72, U 3 VPA
DOFE (Okamuraetal.2017) ZEATAHZE L L, Uy IORFAT 4 DEL ALK L., 85
MOEAE 0.1 DA TEESE, U hr AT T ¢ THEHTIZEIT 5 Mohn’stho 23 T& 5721
INEL R DEERFIN U 72, Blfadm, AR, ERE, BERRO L s o 27T ¢ TR
175 Mohn’s tho (p) ZFii L, WL h AIREZR IR W 0.2 LL FIZ 72 DA GO EDOH T,
WD 2 LA EOWIERELD p DN/ D KO ICRRE LT, BB Sz Y
vV VPA OAF LT ¢ M 1E 095, FREFOEAE LT, WIEEHE(L CPUE 1% 8.1, 1 iy
{ECPUE X 1.9 THD (HHEE 12-1),

(2) FRAAEDOLEH

WEAERE & CIE 1 ke % 80% & L CHAEDHEZ1T-> T e, — ., MEAEOIE
IR o THEE SN 2 BIMEITZEN L, BAERROMETRICHEET DA REN S 572
W, HWURMEEBLS ZENEETHL EWVIEREST 3 EEIIThRZE T L E 2 —
IZBWTEIT T\ e, Ay ZEIREED 1 OBEITMARDOLEIZ IV ET L &
DA BTN D — 7T, 2018 FRAES 2019 BRI ZMOFRL L U b 1 EKEITI 1T D B
TPEL L MAKZRD 1 AN E TORENENZ L BRARDE FIZ o2 N o722 &R
WESINTWD (RAED 2018, A « $8K 2022), D7D, SEEOERFAN TIX,
R Ko T T 2R (R - HENKEERBRY;  2025) W CBIMEZHE LT,

(3) WEAREE DG IRFTAMmAS - & O g

AAEFE L RS L RS H &t D & WEAEFERTAM & [F] U e %k 85 74 (P CPUE: 8.2,
1% CPUE: 1.8) BL Y v P_F LT 1 W=0) ZHW=5E. HEEEIZIZIEREE 22 5,
—JF. A DEFIZED 2022 FOFAEIT S6 T hnn 52 F Rz, 2023 H1X 59 F R
M 54 T RUACTHIEIEE 725 (REM 12-5. iR 12-2), FICHAROEFIZL Y,
2022 4E1T 56 T b o & HEAEFEREAN & RIS, 2023 4E1X 51 TR &b, FTHIEIEE 25,
BIREICOWT S [EERIS, FEFEERME & 32 & 2020~2022 I F HEEIZR D08, 2
AU 2020~2022 FFEARFEOIMA &N W > TN HEESNTZZ 12X D (Wi 12-5, flid®
12-3), —H T, Vo PRFAT 4 B AL L1250 2023 F13 EHEEICR D, FaEM
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DERCEIVHEE/ERIIE T THILOD, ZOENNI/NINWZ ERRINTE (e
12-1),

5| A>T

HRAFNEE - $AAH KRR (2022) &R A AW~ A 7R — > 7 MR O R v 7 OITEICEIT D 1%
TORRARIZONT, JLKFRIZL Y, 104, 1-4

Okamura, H., Y. Yamashita and M. Ichinokawa (2017) Ridge virtual population analysis to reduce
the instability of fishing mortalities in the terminal year. ICES J. Mar. Sci., 74 (9), 2427-2436.

PCIREE] « SRAHIRHS « 28 2250« JRALKHE - SIRIL (2018) ALHEEALHSHEIC 335
Ry OEPFEERANTE bR IRY A ZDE L Z OB ME~DORE. IR, 93,
51-57.

e - FER - EEKERBRY; (2025) AR v iE S AR~ AR — Y 7 Y. 2025 4F R
B JEOMEIA 350 2 T B o0 B AT AL E N S T ZERE A /K PERIFJEASER, p.104-
135. https://www.hro.or.jp/upload/55333/StockAssessment2025.pdf



R B REE- 83 -

Index 1: Bo (age 0-4+)
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Index 2: Bf (age 1)
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Season 1: Retrospective Fishing Mortality (F)

target = faa, season = 1,age =0 target = faa, season =1, age = 1
Mohn's rho = NaN Mohn's rho =-0.14
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MK 12-2a. BEHFE LR CHREEM O EAZ HW 2560 IR 2863 F oL K
12 ANRY T 4 TRENTRE R (PR O E A% WK CPUE @ 1 5% CPUE=82:18 L., U v
UARFT 4 1 EH L TR
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Season 2: Retrospective Fishing Mortality (F)

target = faa, season =2, age = 0 target = faa, season = 2, age = 1
Mohn's rho = -0.059 Mohn's rho = -0.171
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MRX 12-2b.  WEAEFE L R R O EAZ AW Z5E O TEICB T 2465 F oL k
12 ANRY T 4 TRENTRE R (PR O E A% WK CPUE : 1 5% CPUE=82:18 L., U v
UARFT 4 1 EH L TR
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Season 1: Retrospective Abundance (N)

target = naa, season =1, age =0
Mohn's rho = 0.133
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Index 1: Bo (age 0-4+)
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Index 2: Bf (age 1)
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Season 1: Retrospective Fishing Mortality (F)

target = faa, season =1,age =0 target = faa, season = 1, age = 1
Mohn's rho = NaN Mohn's rho = -0.135
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Season 2: Retrospective Fishing Mortality (F)

target = faa, season =2, age = 0 target = faa, season = 2, age =1
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Season 1: Retrospective Abundance (N)

target = naa, season=1,age =0 target = naa, season =1, age = 1
Mohn's rho = 0.126 Mohn's rho = 0.177
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Uy P_XF T 4 M.6~095 123 L, Ta—=2 7HREHEMOEAEZEZTIGEOFHB DL ha AT T 0 THITIZEIT 5

PUNp— we B we R
(HE4Em) & mohn's rho HEShIMARYK (FHR) [#EShsAAR (FIv) ) CMMI| o ) GLMM
ThEROEH (%) (1:%)
f:-?ﬁ) 'ﬁk(l;;; M r LI ;ﬁﬁ) F ;3)1) BRE HER MAR & ;% F :;% ;,'i G‘g’q I_?gﬂ ;’i;’gﬂ ;'ii’gg ;ffg 2| 2019 2020 2021 2022 2023 2024] 2019 2020 2021 2022 2023 2024
202434 8.2 1.8 0 2FfERE | 0.031 0.035 0.043 0.041 -0.002 -0.001 0.031 571 278 236 182 117 28 25 47 56 59 0956  1.930| 0.290  0.167
202585
H’Fﬁﬁ@jﬁg 8.2 1.8 0 DFfEE 0.084 0.096 0.040 -0.034 0.133 0.205 3.092 -0.059 -0.171 9.347 0.487 9.834 563 264 236 120 129 124 27 21 49 59 56 56 0.890 1.881 0.228 0.313
e
20258
EEEDOE|82 1.8 0 |&FHEE| 0.081 0.093 0.040 -0.031 0.126 0.190 3.058 -0.054 -0.165 9.349 0.440 9789 | 563 263 235 120 132 129| 27 21 49 59 56 56| 0.890  1.880| 0223  0.305
=
5.0 5.0 0.020 0.024 0.026 -0.009 -0.006 0.121 0.501 0.030 -0.064 1.250 0.203 1453 | 568 272 246 177 142 138 27 21 50 61 59 67| 0857 1930 0254 0171
7.0 3.0 0.064 0.073 0.051 0.003 0.057 0.107 0.386 -0.026 -0.125 0.974 0.173 1.147 | 560 257 228 154 136 133 27 21 49 58 54 58| 0.878  1.937( 0240 0207
7.5 25 0.086 0.098 0.063 0.007 0.095 0.108 0.355 -0.051 -0.154 0.879 0.196 1075 | 558 255 225 139 133 131 27 21 49 57 53 55| 0.887 1926 0232 0242
8.0 2.0 0.092 0.104 0.062 0.001 0.110 0.115 0.332 -0.060 -0.165 0.776 0.226 1.002 | 558 255 225 133 131 130 27 21 49 57 53 54| 0.889 1917 0229  0.260
8.1 1.9 0.092 0.105 0.061 0.000 0.112 0.117 0.327 -0.061 -0.166 0.753 0.231 0.984 558 255 225 133 131 130 27 21 49 57 53 54 0.889 1.915 0.229 0.262
8.2 1.8 0.092 0.105 0.061 -0.001 0.114 0.118 0.322 -0.062 -0.167 0.730 0.236 0.966 | 558 255 225 132 131 129| 27 21 49 57 53 54 0890 1914 0228  0.264
8.3 1.7 0.093 0.106 0.060 -0.002 0.115 0.119 0.317 -0.063 -0.168 0.705 0.241 0946 | 558 255 225 131 130 129 27 21 49 57 53 54 0.890 1913 0228  0.265
8.4 1.6 0.093 0.106 0.060 -0.003 0.117 0.120 0.311 0.064 0.169 0.680 0.246 0926 | 558 255 225 131 130 129 27 21 49 57 53 54 0890 1912 0228  0.267
8.5 1.5 0.093 0.106 0.059 -0.004 0.118 0.121 0.305 -0.065 -0.170 0.653 0.251 0904 | 558 255 225 131 129 129 27 21 49 57 53 54 0890 1911 0228  0.268
8.6 1.4 0.6 |£FEE| 0.093 0.106 0.058 -0.005 0.120 0.122 0.299 0.066 0.171 0.626 0.255 0.881 | 558 255 225 130 129 129 27 21 49 57 53 54 0890 1911 0228  0.270
8.7 13 0.094 0.107 0.058 -0.006 0.122 0.123 0.293 -0.067 0.172 0.598 0.260 0.858 | 558 255 224 130 129 129| 27 21 49 57 53 54| 0890 1910 0.227 0271
8.8 12 0.094 0.108 0.058 -0.007 0.123 0.124 0.286 -0.069 -0.174 0.569 0.264 0.833 | 558 255 224 129 128 129| 27 21 49 57 53 54| 0891  1.909| 0.227 0272
8.9 1.1 0.095 0.108 0.058 -0.007 0.125 0.125 0.280 -0.070 0.175 0.539 0.269 0.808 | 558 255 224 129 127 129 27 21 49 57 53 53| 0.891  1.908| 0227  0.274
9.0 1.0 0.096 0.109 0.058 -0.007 0.128 0.125 0.273 -0.072 -0.176 0.509 0.274 0783 | 558 255 224 129 127 129 27 21 49 57 53 53| 0.891 1907 0227 0275
9.1 0.9 0.097 0.111 0.058 -0.007 0.130 0.126 0.267 0.074 -0.178 0.478 0.280 0758 | 558 255 224 129 126 128 27 21 49 57 53 53| 0.891 1906 0227  0.276
9.2 0.8 0.099 0.113 0.059 -0.007 0.134 0.126 0.261 -0.076 -0.180 0.446 0.286 0732 | 558 254 224 128 125 128 27 21 49 57 53 53| 0.891 1904 0227 0278
9.3 0.7 0.102 0.116 0.061 -0.005 0.138 0.127 0.254 -0.080 -0.182 0.414 0.294 0.708 558 254 224 128 123 128 27 21 49 57 53 53 0.891 1.903 0.226 0.280
9.4 0.6 0.106 0.120 0.064 -0.003 0.144 0.127 0.249 -0.084 -0.185 0.376 0.303 0.679 558 254 224 128 121 128 27 21 49 57 53 53 0.891 1.900 0.226 0.282
9.5 0.5 0.112 0.127 0.069 0.001 0.153 0.128 0.244 -0.090 -0.189 0.335 0.316 0.651 | 558 254 224 128 118 127| 27 21 49 57 53 53| 0.891  1.896| 0226  0.286
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Uy ONT AT 4 M.6~095 IIx L, Fa—=rHEROEAZZZTZLGEOFEHA OV bu AT T ¢ THITIZEIT %

PR — we B | gy B

iS4 & mohn's rho HEShLIMARK (BFR) |#BRESh38AK (FLY) (04i) GLMM (04i) GLMM
FRENOER (1) (1)

(?;T-Fﬁ) lﬁk?éx)ﬂw Iy tf (J:;?}i) (Tiﬂ) RER HAR AR (J::ﬁm) (T;;Ei) I_;’éﬁm I_i;m I_j%m I_;;m ;f?g‘} 2019 2020 2021 2022 2023 2024] 2019 2020 2021 2022 2023 2024
202585 (5.0 5.0 0.022 0.026 0.029 -0.004 -0.005 0.109 0.415 0.028 -0.066 1.035 0.172 1.207 568 272 246 177 142 138 27 21 50 61 59 67| 0.857 1.930 0.254 0.171
jﬁ%g@g 7.0 3.0 0.064 0.073 0.053 0.007 0.055 0.094 0.307 -0.025 -0.124 0.765 0.147 0.912 560 258 228 155 136 133| 27 21 49 58 54 58| 0.877 1.938 0.241 0.204
7.5 25 0.086 0.097 0.065 0.012 0.089 0.091 0.275 -0.050 -0.152 0.674 0.159 0.833 558 254 224 143 133 131| 27 21 49 57 53 55| 0.885 1.930 0.234 0.233
8.0 2.0 0.094 0.107 0.067 0.010 0.107 0.095 0.252 -0.061 -0.165 0.580 0.182 0.762 557 254 223 136 131 130 27 21 49 57 53 54| 0.888 1.922 0.231 0.252
8.1 1.9 0.095 0.107 0.067 0.009 0.109 0.095 0.247 -0.062 -0.167 0.560 0.186 0.746 557 253 223 135 131 130 27 21 49 57 53 54| 0.889 1.921 0.230 0.254
8.2 1.8 0.095 0.108 0.067 0.008 0.112 0.096 0.243 -0.064 -0.169 0.541 0.190 0.731 557 253 223 135 131 130 27 21 49 57 53 54| 0.889 1.920 0.230 0.256
8.3 1.7 0.096 0.109 0.066 0.007 0.113 0.097 0.238 -0.065 -0.170 0.521 0.194 0.715 557 253 223 134 130 130 27 21 49 57 53 54| 0.889 1919 0.229 0.258
8.4 1.6 0.097 0.110 0.066 0.006 0.115 0.097 0.234 -0.067 -0.171 0.500 0.198 0.698 557 253 223 134 130 129| 27 21 49 57 53 53| 0.889 1918 0.229 0.260
8.5 1.5 0.097 0.110 0.066 0.006 0.117 0.098 0.229 -0.068 -0.173 0.480 0.202 0.682 557 253 223 133 129 129 27 21 49 57 53 53| 0.890 1917 0.229 0.261
8.6 14 0.7 2FHE | 0.098 0.111 0.066 0.005 0.119 0.099 0.225 -0.069 -0.174 0.459 0.206 0.665 557 253 222 133 129 129| 27 21 49 57 53 53| 0.890 1917 0.229 0.263
8.7 1.3 0.098 0.112 0.065 0.004 0.121 0.099 0.220 -0.071 -0.175 0.438 0.211 0.649 557 253 222 132 128 129 27 21 49 57 53 53| 0.890 1916 0.228 0.264
8.8 1.2 0.099 0.113 0.065 0.004 0.123 0.100 0.216 -0.072 -0.177 0.416 0.215 0.631 557 253 222 132 128 129 27 21 49 57 53 53| 0.890 1915 0.228 0.266
8.9 1.1 0.100 0.114 0.065 0.003 0.126 0.100 0.211 -0.074 -0.178 0.394 0.220 0.614 557 253 222 132 127 129| 27 21 49 57 52 53| 0.890 1914 0.228 0.267
9.0 1.0 0.102 0.115 0.066 0.003 0.128 0.101 0.207 -0.076 -0.180 0.372 0.225 0.597 557 253 222 131 126 129| 27 21 49 57 52 53 0.890 1913 0.228 0.269
9.1 0.9 0.103 0.117 0.066 0.003 0.131 0.101 0.203 -0.078 -0.182 0.349 0.230 0.579 557 252 222 131 125 128| 27 21 49 57 52 53 0.891 1912 0.228 0.270
9.2 0.8 0.105 0.119 0.068 0.004 0.135 0.102 0.199 -0.081 -0.184 0.325 0.237 0.562 556 252 222 131 124 128| 27 21 49 56 52 53 0.891 1.910 0.228 0.272
93 0.7 0.108 0.122 0.069 0.005 0.140 0.103 0.195 -0.084 -0.186 0.300 0.245 0.545 556 252 221 130 122 128| 27 21 49 56 52 53 0.891 1.909 0.227 0.274
94 0.6 0.112 0.127 0.072 0.007 0.146 0.103 0.192 -0.089 -0.189 0.272 0.255 0.527 556 252 221 130 120 128| 27 21 49 56 52 53| 0.891 1.906 0.227 0.277
9.5 0.5 0.118 0.134 0.077 0.010 0.156 0.104 0.189 -0.095 -0.194 0.238 0.270 0.508 556 252 221 130 117 127| 27 21 49 56 52 53| 0.891 1.901 0.227 0.282
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Mohn’s tho DL, H#ESNDHMAREB LI OBAE, T XA —% FHMEEBNMEOEAET T v kO]

Pp— wie R e ¥
(RfRR4EHR) & mohn's rho HEShINARK (BFR) |[HESHhIHKE (Fhy) Oy LM (loe) GLMM
ENELOEH (1) (%)
?&Eﬁ) '%?;\;m o d | J::;% (‘Fi)ﬂ!) BRR  BAR MAR J:;;% (‘F;ﬁ)lﬂ) ;Fj'g] B’g’] ng ;Fjgﬂ ;fzf;—z 2019 2020 2021 2022 2023 2024] 2019 2020 2021 2022 2023 2024 b °
2025RE |50 5.0 0.025 0029  0.033  0.003  -0.003  0.089 = 0306 | 0.026 -0069 | 0769  0.128 | 0.897 |568 272 246 177 142 139| 27 21 50 61 59 67| 0857 1.930| 0254 0171
”Eﬁgm 7.0 3.0 0.065  0.074  0.057  0.015  0.053  0.071 0212 | -0.025 -0.124 = 0528  0.105 | 0.633 |560 258 229 158 136 134 27 21 49 58 54 59| 0.876 1939 0242  0.200
75 25 0.085  0.096  0.070  0.022  0.082  0.065 0183 | -0.048 -0.150 | 0453  0.109 | 0562 |557 254 224 147 134 132| 27 21 49 57 53 56| 0883 1936 | 0236 0223
8.0 2.0 0.096 0109  0.075  0.023 0102  0.064 0162 | -0.062 -0.166 | 0380  0.122 | 0502 |556 252 221 141 132 130| 27 21 49 56 52 54| 0887 1930 | 0233 0241
8.1 19 0.098  0.111 0.075  0.022 0105  0.064  0.159 | -0.064 -0.168 = 0366  0.125 | 0491 |556 252 221 140 131 130| 27 21 49 56 52 54| 0887 1929 0232 0243
8.2 18 0.099 0113  0.076  0.022 0108  0.064 0155 | -0.066 -0.170 | 0352 = 0.129 | 0.481 |556 252 221 139 131 130| 27 21 49 56 52 53| 0.888 1928 | 0232 0.246
83 17 0.101 0.114 0076  0.021 0.111 0.065 0152 | -0.068 -0.172 = 0338 0132 | 0470 |556 251 220 138 130 130 27 21 48 56 52 53| 0.888 1927 0231 0.248
8.4 1.6 0102 0115  0.076  0.021 0113 0065  0.149 [ 0070 -0.174 = 0324 0135 | 0459 |556 251 220 137 130 130| 27 21 48 56 52 53| 0.888 1926 | 0231 0.250
85 15 0103 0117  0.076  0.021 0.116 0065  0.146 | -0.072  -0.176 = 0309  0.139 | 0448 |556 251 220 137 129 129| 27 21 48 56 52 53| 0.889 1926 | 0231 0.252
8.6 14 08 |£F#EZ| 0104 0118 0076 0020  0.118 0066 0143 [ 0073  -0.178 = 0295 0142 | 0437 [555 251 219 136 129 129 27 21 48 56 52 53| 0.889 1925| 0230 0.253
8.7 13 0105 0119  0.077 0020 0120  0.066  0.140 | -0075  -0.179 | 0280  0.146 | 0.426 |555 250 219 136 128 129| 27 21 48 56 52 53| 0889 1924 | 0230 0255
88 12 0106 021 0077 0019 023 0066 0138 | -0.077 -0181 = 0265  0.151 0416 [555 250 219 135 128 129| 27 21 48 56 52 52| 0889 1923 0230 0257
8.9 11 0108 0122 0.077 0019 0126  0.067 0135 | -0.079  -0.183 | 0250 = 0.156 | 0.406 |555 250 219 135 127 129| 27 21 48 56 52 52| 0890 1.922| 0230 0258
9.0 1.0 0109 0124 0078 0019 0129  0.067 0133 | -0.081 -0.185 = 0234  0.161 0395 [555 250 218 135 126 129| 27 21 48 56 51 52| 0890 1922 0229 0260
9.1 0.9 0.111 0126 0079  0.019 0132  0.068 0130 | -0.084 -0.187 0216  0.167 | 0383 |555 249 218 134 125 128 27 21 48 56 51 52| 0.890 1920 | 0229 0.262
9.2 08 0114 0129  0.080  0.020 0136  0.069 0128 | -0.087 -0.190 0198 0175 | 0373 |555 249 218 134 124 128| 27 21 48 56 51 52| 0890 1919 | 0229 0.264
9.3 0.7 0117 0132 0.082  0.021 0.141 0.070 0125 | -0.090  -0.192 0176 0185 | 0361 |554 249 217 134 122 128 27 21 48 56 51 52| 0890 1917 | 0229 0.266
9.4 0.6 0.121 0137 0.084  0.022 0148  0.071 0123 | -0.095 -0.196  0.151 0198 | 0349 [554 249 217 134 120 127| 27 21 48 56 51 52| 0.890 1915 0229 0270
9.5 0.5 0127 0144 0089  0.025 0159  0.072 0121 | -0.102  -0200  0.120 0215 | 0335 |554 249 217 133 116 127| 27 21 48 56 51 51| 0891 1910 | 0228 0275
5.0 5.0 0.028  0.032  0.038 0010  -0.002  0.071 0235 | 0023  -0.072 | 0.603  0.095 | 0698 |568 272 246 177 142 139| 27 21 50 61 59 67| 0.857 1930 | 0254 0.171
7.0 3.0 0.066 0075  0.061 0.023  0.051 0052 0153 | -0.026 -0.125 0396  0.074 | 0470 |560 259 229 159 137 134 27 21 49 58 55 59| 0875 1939 0243 0.197
75 25 0.085  0.096  0.073  0.030  0.078  0.045 0129 | -0.047 -0.148 | 0334  0.073 | 0.407 |558 254 224 151 134 132| 27 21 49 57 53 56| 0881 1.938| 0238 0216
8.0 2.0 0.099 0112 0.081 0032  0.100  0.043 0112 | -0.064 -0.167 = 0277  0.086 | 0363 |556 251 220 143 132 131| 29 26 46 53 54 53| 0.886 1934 | 0234 0235
8.1 19 0100 0113 0.081 0.033 002 0.042 0107 | -0.065 -0.169 = 0264  0.085 | 0349 |556 251 220 143 131 130| 27 21 48 56 52 54| 0.886 1934 | 0234 0.236
8.2 18 0102 0115  0.082  0.033 0105  0.042 0105 | -0.067 -0.171 | 0253 = 0.087 | 0340 |555 251 219 142 131 130| 27 21 48 56 52 53| 0886 1933 | 0233 0238
83 17 0104 0117  0.083  0.033 0108  0.042 0102 | -0070  -0.174 | 0241  0.090 | 0331 |555 250 219 141 131 130| 27 21 48 56 52 53| 0887 1.932| 0233 0241
8.4 1.6 ofs |BrHE 0105 0119  0.083 0032  0.111 0042 0.099 | -0072 -0176 ~ 0230  0.093 | 0323 |555 250 218 141 130 130 27 21 48 56 52 53| 0.887 1932 0232 0.243
85 15 0107 0.21 0.084 0032 0114 0042  0.097 | -0074 -0178 | 0218  0.097 | 0315 |555 249 218 140 130 130 27 21 48 56 51 53| 0.888 1931 | 0232 0.245
8.6 14 0108 0123 0.084 0032 0117  0.042  0.095 | -0076  -0.180 | 0206  0.100 | 0306 |554 249 218 139 129 129| 27 21 48 56 51 52| 0888 1930 | 0232 0247
8.7 13 0110 0124 0.085 0032 0119  0.043  0.093 | -0078  -0.182  0.194  0.105 | 0299 |554 249 217 139 128 129| 27 21 48 56 51 52| 0.888 1.930 | 0231 0249
88 12 0112 0126  0.086 0032 022  0.043  0.090 | -0.080 -0.184  0.181 0109 | 0290 |[554 248 217 138 128 129| 27 21 48 56 51 52| 0.889 1929 | 0231 0.250
8.9 11 0113 0128  0.086  0.032 0125  0.043  0.088 | -0.082 -0.186  0.168  0.114 | 0282 |554 248 216 138 127 129| 27 21 48 56 51 52| 0.889 1928 | 0231 0252
9.0 1.0 0115 0130  0.087 0032 0129  0.044  0.086 | -0.085 -0.189  0.153  0.121 0274 [554 248 216 138 126 129| 27 21 48 55 51 52| 0889 1928 0231 0254
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Fa—=rIHEEK 1% 1%
G &4Riim) & mohn's rho HESNIMARYE (BFR) |HEShIHAR (FL) 04ty CLMM| () GLMM
ThEThOESR (1:%) (13%)
E:—?ﬁ) lﬁ(?;v)“w A tf (J:im) (‘F:éﬂ) REE BAE AR & ;%) F ;H) E;’;ﬂ ;Ij’%m ;F_j;m ::;‘;Ei ;f?g’z 2019 2020 2021 2022 2023 2024[ 2019 2020 2021 2022 2023 2024|
202588 (7.0 3.0 0.069 0.077 0.068 0.035 0.050 0.023 0.083 -0.026 -0.127 0.250 0.027 0.277 | 561 259 230 162 137 135| 27 21 49 58 55 60 0.873 1.940 ( 0.244 0.193
jﬁ%g@g 715 25 0.086 0.097 0.080 0.043 0.072 0.016 0.063 -0.046 -0.148 0.204 0.025 0.229 | 558 255 224 155 135 133| 27 21 49 57 53 57| 0.879 1.941 | 0.240 0.208
7.6 24 0.089 0.100 0.082 0.044 0.077 0.015 0.060 -0.049 -0.152 0.195 0.026 0.221 | 557 254 223 154 134 133 27 21 49 57 53 56| 0.880 1.941| 0.239 0.211
1.7 23 0.092 0.104 0.084 0.045 0.081 0.014 0.057 -0.053 -0.156 0.186 0.026 0.212 | 557 253 222 152 134 132| 27 21 49 57 53 56| 0.881 1.941( 0.238 0.214
78 22 0.095 0.107 0.086 0.046 0.086 0.013 0.053 -0.056 -0.159 0.177 0.027 0.204 |556 252 221 151 133 132| 27 21 49 56 52 55| 0.882 1.940( 0.238 0.217
79 2.1 0.098 0.111 0.088 0.047 0.090 0.012 0.051 -0.060 -0.163 0.168 0.029 0.197 |556 251 220 150 133 132| 27 21 48 56 52 55| 0.882 1.940( 0.237 0.220
8.0 2.0 0.101 0.114 0.089 0.048 0.094 0.011 0.048 -0.063 -0.166 0.159 0.030 0.189 |555 251 220 149 133 131| 27 21 48 56 52 54| 0.883 1940 0.236 0.223
8.1 1.9 0.103 0.117 0.091 0.048 0.097 0.011 0.045 -0.066 -0.169 0.150 0.032 0.182 |555 250 219 148 132 131| 27 21 48 56 52 54| 0.884 1940 0.236 0.226
8.2 1.8 0.106 0.119 0.092 0.049 0.101 0.010 0.043 -0.068 -0.172 0.141 0.034 0.175 |555 249 218 147 132 131| 27 21 48 56 51 54| 0.885 1.939( 0.235 0.228
83 1.7 0.108 0.122 0.093 0.050 0.104 0.010 0.040 -0.071 -0.175 0.132 0.037 0.169 | 554 249 217 146 131 130 27 21 48 56 51 53| 0.885 1.939| 0.235 0.231
8.4 1.6 » 0.110 0.124 0.095 0.050 0.108 0.010 0.038 -0.074 -0.178 0.122 0.040 0.162 | 554 248 216 145 131 130| 27 21 48 56 51 53| 0.886 1.939( 0.235 0.233
8.5 15 0 rieE 0.112 0.127 0.096 0.050 0.111 0.009 0.036 -0.076 -0.180 0.112 0.043 0.155 | 554 248 216 145 130 130| 27 21 48 55 51 53| 0.886 1.938( 0.234 0.235
8.6 14 0.115 0.129 0.097 0.051 0.114 0.009 0.034 -0.079 -0.183 0.101 0.047 0.148 | 553 247 215 144 129 130| 27 21 48 55 51 52| 0.887 1.938( 0.234 0.237
8.7 13 0.117 0.132 0.098 0.051 0.118 0.010 0.033 -0.081 -0.186 0.090 0.052 0.142 | 553 246 214 144 129 130| 27 21 48 55 50 52| 0.887 1.938( 0.233 0.240
8.8 1.2 0.119 0.135 0.099 0.052 0.121 0.010 0.031 -0.084 -0.188 0.077 0.059 0.136 | 553 246 213 143 128 129| 27 21 48 55 50 52| 0.887 1.937( 0.233 0.242
8.9 1.1 0.122 0.137 0.101 0.052 0.124 0.010 0.029 -0.086 -0.191 0.062 0.067 0.129 | 552 245 213 143 127 129| 27 21 48 55 50 51| 0.888 1.937( 0.233 0.244
9.0 1.0 0.124 0.140 0.102 0.053 0.128 0.011 0.028 -0.089 -0.193 0.045 0.078 0.123 | 552 245 212 142 126 129| 27 21 48 55 50 51| 0.888 1.936( 0.233 0.246
9.1 0.9 0.127 0.144 0.104 0.055 0.132 0.012 0.026 0.092 -0.196 0.023 0.093 0.116 |551 244 211 142 125 128| 27 21 48 55 50 51| 0.888 1.935( 0.232 0.248
9.2 0.8 0.130 0.147 0.106 0.056 0.137 0.014 0.026 -0.095 -0.199 -0.001 0.111 0.112 | 551 243 210 141 124 128 27 21 48 55 49 50| 0.889 1.935| 0.232 0.251
9.3 0.7 0.135 0.152 0.110 0.059 0.143 0.015 0.025 -0.099 -0.203 -0.025 0.132 0.157 |551 243 210 141 122 128| 27 21 48 54 49 50| 0.889 1933 0.232 0.254
9.4 0.6 0.140 0.159 0.114 0.062 0.150 0.016 0.025 -0.105 -0.208 -0.049 0.151 0.200 |550 242 209 141 120 127| 27 21 48 54 49 50| 0.889 1.931( 0.232 0.257
9.5 0.5 0.148 0.167 0.119 0.065 0.162 0.017 0.024 -0.112 -0.215 -0.072 0.171 0.243 | 550 242 208 141 117 127| 27 21 48 54 49 50| 0.889 1.927( 0.231 0.263
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Mohn’s tho Dfi, #EE SNAHMAREE L OEHAE, T A—%  FHIEEHEIEOXRZET 7 v O

Fa—=y Ak we R | 18
CrHRER) & mohn's rho HESNEIMAREK (BFR) |[HESHIHAR (Frv) oy CLMM | e GLvm
ENENOEHS (18R) (13:%)
:‘&Eﬁ) 'ak(l;;‘)m y o (J:;)ﬂ) (T;M) BHE BAR MAK (J:a;;)m ﬂfa;)a) gio*ﬁ% Ijgﬂ gi;g” Ijg} ;1:”;*2 2019 2020 2021 2022 2023 2024[ 2019 2020 2021 2022 2023 2024 b o
20258% (5.0 5.0 0045 0050 0065 0053 0008 -0.017 0018 | 0.009  -0.090 0165 -0.046 | 0211 |569 273 247 179 143 139| 27 21 50 61 59 68| 0.855 1929 | 0256 0.169
#Eggm 6.0 40 0056 0063 0072 0056 0022  -0.023 0002 | -0.006 -0.106 0122  -0.049 | 0.171 |566 268 241 175 141 138| 27 21 50 60 58 65| 0.861 1934 | 0252 0.174
65 45 0064 0072 0077 0059 0033  -0.026 -0.007 | -0.016 -0.117  0.099  -0.051 | 0150 |564 265 237 171 140 137| 27 21 50 59 57 63| 0865 1937| 0250 0.179
7.0 3.0 0075  0.085 0085 0064 0048  -0.031 -0.018 | -0.029  -0.131  0.072  -0.052 | 0.124 |561 261 232 167 138 135| 27 21 49 58 55 61| 0.869 1941 | 0247 0.186
71 29 0.078 0.088 0.087 0.066 0.051 -0.032 -0.020 -0.032 -0.135 0.067 -0.052 0.119 561 260 231 166 138 135| 27 21 49 58 55 60| 0.870 1.941( 0246 0.187
72 28 0081  0.091 0089 0067 0054 -0.033 -0.022 | -0.035 -0.I38  0.061  -0.052 | 0.113 |560 259 230 165 138 135| 27 21 49 58 55 60| 0.871 1942 | 0246 0.189
73 27 0084  0.094 0091  0.068 0058  -0.034 -0.025 | -0.038  -0.141  0.055 -0.052 | 0.107 |560 258 228 164 137 135| 27 21 49 58 54 59| 0872 1942 | 0245 0.191
74 2.6 0.087 0.097 0.093 0.070 0.062 -0.036 -0.027 -0.042 -0.145 0.048 -0.052 0.100 559 257 227 163 137 134| 27 21 49 57 54 59| 0.873 1943 0244 0.193
75 25 009 0101 0095 0071 0065 -0.037 -0.030 | -0.045  -0.149  0.042  -0.052 | 0.094 |559 256 226 162 136 134| 27 21 49 57 54 58| 0.874 1944 | 0244 0.19%
7.6 24 0093 0104 0098 0073 0069 -0.038 -0.032 | -0.048 -0.152  0.035 -0.051 | 0.086 |558 255 225 161 136 134| 27 21 49 57 53 58| 0.875 1944 | 0243 0.198
77 23 0096 0108 0100 0075 0073  -0.039  -0.035 | -0.052  -0.156  0.028  -0.050 | 0.078 |557 254 223 160 135 133| 27 21 49 57 53 57| 0876 1.945| 0242  0.200
78 22 0100 0112 0102 0076  0.077  -0.040  -0.037 | -0.055  -0.160  0.021  -0.049 | 0.070 |557 253 222 160 135 133| 27 21 49 57 53 57| 0877 1945| 0242 0203
7.9 2.1 0.103 0.115 0.105 0.078 0.081 -0.041 -0.039 -0.059 -0.163 0.013 -0.047 0.060 556 252 221 159 135 133| 27 21 49 56 52 56| 0.878 1946 | 0.241 0.205
8.0 2.0 0106  0.19 0107  0.080 0085  -0.042 -0.042 | -0.062 -0.167  0.005  -0.045 | 0.050 |555 251 219 158 134 132| 27 21 48 56 52 56| 0.879 1946 | 0240 0.208
20255F48 [8.1 19 095 |&F#E®| 0110 0123 0110 0081 0089  -0.043  -0.044 | -0.065 -0.171 -0.004 -0.042 | 0.046 [555 250 218 157 134 132 27 21 48 56 51 55| 0880 1.947| 0240 0210
8.2 1.8 0.113 0.127 0.112 0.083 0.093 -0.044 -0.046 -0.068 -0.174 -0.013 -0.038 0.051 554 248 217 156 133 132 27 21 48 56 51 54| 0.881 1.947 | 0239 0.213
83 17 0116 0130 0115  0.085 0097  -0.044  -0.048 | -0.072 -0.178  -0.024  -0.033 | 0.057 |553 247 215 155 133 131| 27 21 48 55 51 54| 0.881 1947 | 0239 0216
84 1.6 0120 0134 0117  0.087  0.101  -0.044  -0.050 | -0.075  -0.181  -0.037  -0.025 | 0.062 |553 246 214 155 132 131| 29 25 46 52 52 52| 0.882 1948 | 0238 0218
85 15 0123 0138 0120  0.090 0105  -0.044  -0.051 | -0.078  -0.185 -0.051  -0.016 | 0.067 |552 245 213 154 131 131| 27 21 48 55 50 53| 0.883 1948 | 0238 0.21
8.6 14 0127 0143 0123 0.092 0109  -0.044  -0.052 | -0.081  -0.189  -0.066 -0.004 | 0.070 |552 244 211 154 131 131| 27 21 48 55 50 52| 0.883 1948 | 0238 0.223
8.7 13 0.131 0.147 0.127 0.095 0.113 -0.044 -0.053 -0.085 -0.193 -0.081 0.008 0.089 551 243 210 153 130 130 27 21 48 54 49 52| 0.884 1949 0237 0.226
8.8 12 0135 0152 0130  0.098  0.118  -0.044  -0.054 | -0.089  -0.197 -0.096 0021 | 0.117 |550 242 209 153 129 130| 27 21 48 54 49 51| 0.884 1949 | 0237 0.229
8.9 11 0140 0157 0134 0101 0123  -0.044  -0.055 | -0.093 | -0202 -0.111 0032 | 0.143 |550 241 207 152 129 130| 27 21 48 54 48 51| 0.885 1949 | 0236 0.232
9.0 1.0 0145 0163 0138 0105 0128  -0.045  -0.056 | -0.098 | -0207 -0.125 0043 | 0.168 |549 240 206 152 128 129| 27 21 48 54 48 50| 0.885 1949 | 0236 0235
9.1 0.9 0151 0169 0143 0109 0134  -0.045 -0.058 | -0.103 | -0213  -0.138  0.053 | 0.191 |548 238 204 152 127 129| 27 21 47 53 48 50| 0.886 1949 | 0236 0.238
92 0.8 0157 0177 049 0113 0141  -0.046  -0.060 | -0.108 = -0.220  -0.152 0063 | 0215 |547 237 203 151 126 128| 27 21 47 53 47 49| 0886 1949 | 0236 0241
93 0.7 0165 0185 0155  0.117 0149  -0.047  -0.062 | -0.115 | -0228 -0.165 0073 | 0238 |547 236 201 151 124 128| 27 21 47 53 47 49| 0.887 1949 | 0235 0.244
94 0.6 0174 0195 0162 0122 0159  -0.049  -0.065 | -0.123 | -0237 -0179  0.083 | 0262 |546 235 200 151 122 128| 27 21 47 53 46 48| 0.887 1947 | 0235 0.248
9.5 05 0.185 0.208 0.171 0.127 0.171 -0.050 -0.068 -0.133 -0.249 -0.194 0.093 0.287 545 234 198 151 120 127| 27 21 47 52 46 48| 0.887 1945 0235 0.253
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. :'1 N 75
R 122, HHEHREFEBLOBERAROENC L BAE (T ) Ol
Q0244ERTA  20244FRAR |2025ERAE 2025FFRE 20250 RRE 20254 RTAT , -
. PECTE8.2 WS H82 WA TR A WA T M WA E R A AT A | 2024300 20254 ¥ 4l
20 20 20 20 20.95 1095 VAR 1R
RRELE AR T AR T
1985 15 15 15 15 15 15 0.80 0.80
1986 17 17 17 17 17 17 0.80 0.80
1987 24 24 24 24 24 24 0.80 0.80
1988 36 36 36 36 36 36 0.80 0.80
1989 46 46 46 46 46 46 0.80 0.80
1990 63 63 63 63 63 63 0.80 0.80
1991 77 77 77 77 77 77 0.80 0.80
1992 83 83 83 83 83 83 0.80 0.80
1993 110 110 110 110 110 110 0.80 0.80
1994 144 144 144 144 144 144 0.80 0.80
1995 184 184 184 184 184 184 0.80 0.80
1996 157 157 157 157 157 157 0.80 0.80
1997 109 109 109 109 109 109 0.80 0.80
1998 74 74 74 74 74 74 0.80 0.80
1999 107 107 107 107 107 107 0.80 0.80
2000 78 78 78 78 78 78 0.80 0.80
2001 91 91 91 91 91 91 0.80 0.80
2002 76 76 76 76 76 76 0.80 0.80
2003 73 73 73 73 73 73 0.80 0.54
2004 66 53 66 53 66 53 0.80 0.94
2005 64 72 64 72 64 72 0.80 0.94
2006 57 60 57 60 57 60 0.80 0.75
2007 49 48 49 48 49 48 0.80 0.69
2008 41 39 41 39 41 39 0.80 0.85
2009 27 28 27 28 27 28 0.80 0.96
2010 40 45 40 45 40 45 0.80 1.00
2011 29 32 29 32 29 32 0.80 0.98
2012 11 12 11 12 11 12 0.80 0.98
2013 18 21 18 21 18 21 0.80 0.98
2014 16 17 16 17 16 17 0.80 0.99
2015 11 13 11 13 11 13 0.80 0.99
2016 10 11 10 11 10 11 0.80 0.99
2017 15 16 15 17 15 17 0.80 0.85
2018 11 12 12 12 12 12 0.80 0.72
2019 28 26 29 27 29 27 0.80 0.48
2020 25 20 26 21 26 21 0.80 0.86
2021 47 50 47 49 46 48 0.80 0.95
2022 56 61 55 59 52 56 0.80 0.70
2023 59 58 59 56 54 51 0.80 0.91
2024 0 0 55 56 54 55 0.80 0.91
= L v %
ok - FEROKEERERYS (2025) o & OFREED 1R RO RRAER Z R,
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MR# 12-3. FHBERIOFEIE R ER (B5R)

Baifaiis 2;?% 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
2024 0 354 | 160 | 571 278 | 236| 182| 117| 424| 371
1 18 209| 117] 356| 205| 168| 131 84| 298
2 38| 10| 85| 57| 180| 117| 100| 60| 44
3 1 14 51 20| 30| 89| 70| 62| 31
4+ 3 6 8 6| 10| 14| 42| 59| 49
Z 45| 399 | 785| 726| 660| 571 | 460| 689 792
2025 A fip
je | 2017 2018 | 2019 | 2020 | 2021 | 2022 2023 | 2024 | 2025
0 358 | 158 | 555 | 250 | 218 | 157| 134| 132| 249
1 18| 212| 116| 344 184| 155| 112| 96| 98
2 39 10| 87| 56| 171| 105| 90| 46| 54
3 12 14 51 30| 29| 84| 60| 54| 15
4+ 3 7 8 70 12| 13| 37| 49| 56
3| 430 402| 771 687| 613| s513| 434 377| 4m

BT OLTIIRHIEAE R R CE PRI S L 0 HEE S ERTER R . REDOK TR
R TIL Sy 7 T R+ U5 2T Y v 7 AT o 1A DI AT R & 72 % bR
TRRE D TR a2 R

WEAE BEGTA & AAEFEGTAN 2 Ll 35 & 2019~2022 SED A RERIT FHIEIE L fe o7,
ZOMARED FHEENGRED FHEIEICEE L, TORME, AEEZOFETIT, I
B OFFAR & HE~T 2020~2022 SEOEIRED /N E SHEE S hiz,
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