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T 6 (2024) FEN') A W KRFFREFOEIRTMH

IKPERESE « BB TS
IKPEGIRNETERT  KEERIRAIE Y o 2 — (W B - JRIERG - BRI -
BARBEA - BNTEH - =8 B - KRR - BOHEKR)
SRR 5 TIROKESIN & v 7 — EIWROKERIRE ' o ¥ —, REBRKEZ RN
AT, A8 ORI IE b v & — ZIORIROKEERERY; . TIRRIVKERGIIEE
VB = SEHROKPERBRG IR E A PENTTERT, B IFOKPENIIERT, SRR
PENFFERT K EEMFIE Y o # —

N

% 9

YU A I KRBT, B CGEFR~TIER) Lo - fEE (FRRCIE O ARM
PUER LOJUN) CHSEDORD L BIROEEEH N D Z LD, WHEAICFHE - ABC
BEZITV., ARMEZRBEEAED ABC & Lz, LM TIEMMAEREMEREDOF v & — |
7 —/LifiEOERE L CPUE 2 W CEFRIKBZ 51 L 7=, H8 - F CIEm &R OV fEif
¥D 2% D VCEEIED CPUE # W TERIREBAFHME L7z, ZOfEE, ALMOERAKET
L CEANEIE NN, FES - B O B IR AKHE I TARAT CTEY AR &I S ATz, ARER & R -
PR CEALENETKIE - B OB N RI2 o7 b DD, ¥ U A B RKEHERBERIKE LT
DOEPFAHE - By, 2023 OB RED 98%% (5 HALE 2 ME0e L. KUEEIXEAL, BhifE
&R U7, BRI X OVEIR SRR EOZEE MG bE i L1T o 2 L2
AL L, dEERE Es - Mz o ABC 25 E L, A% LT 2025 4 ABC %3R®
Too 7eB. AMEFEIZIIT D ABC ITEEESUERTOEB 2 71235 < EAHA] 2-1) %@ H
L7fETH 5,

) Target/ 2025 4F ABC Mg A
epa e S| Fi
Limit (ko) (%)

1.0 4L#F Cave3-yr+1.08 Target 3,100 N N

0.7+ H1 - BT Cave3-yr-0.71

Limit 3,870 - -

Limit |3, FHEEO T TCHARINDIRR LNV OEETH D, Target 1%, BIREE O W]
R T — X AEICEKN T 25 MO A EFEEEZBE L, BHEEO T L ZENRER
ORETTHERP SN DR TH D, ABCtarget=aABClimit & L, £2%L o [Z1T4E
YA 0.8 Z V=, ABCIE 10 bR &2 IgEH A Lz,
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B B e A
G2 . . . F f&

(ho) (ho) (ho) (%)
2019 - — 3,542 — —
2020 — - 3,794 - -
2021 - — 3,783 — _
2022 - - 3,257 - -
2023 — — 3,953 — —

LA, 2023 FE Ok E IR EE,

AKHE L Ehia N

AEEHEFHMICEN LT =2ty MILTO L EY

F Aty FEREIE ., BIAR AR A
1R KRAEFEAL X A JE OV A 2 1 35 Bl 1 S e 5 ek UK PEREAE . 1978~
2023 4)

KPP H S - T 0 I A S OV R S TG TR A SRR K PE R |
1978~2023 4F)

KEPEALER O E LS i f B (5 F~ T-HE (5) Bk, 1997~2023 )

BN AN N K B (BB 1992~2023 42)

S EIFEBEMEKST & (ZER, 1985~2023 4)

IESs ) & ARAPPE AR X PG JEE OV I S v 0 B e 31 R OK PERERE . 1978~
2023 4)

RSP HR R« T 0 T JE OOV 25 0 e 6 DA 35 ol e A e T R (K R
1978~2023 4F)

1. FALE

YU A B KEPEREET, B CEFR~TIER) CIEEICHEEDEMEIEE (BUTF, M1
JE] o), EEM, MEEREERE (LI, UNE] EvwW)) TS, T (i
RRLAPE OAN) TIEEICHEDONT b L E/NE, B (UE - i) TIEMmED 2 %
IVRE L I ZHIVETHESIND, AREEDH B, mEs (UE - SuM) Tix, PRk 13 45
DOKFEITIC L Y FEffi S vtz TEPREEEFHE] OXRFEL 720 | FEk 16 4 11 AIZARS
MIZFHENCE S & | ok 21 4R & TR X 2 EIRIEE 2 X 6 iz,

2. R
(1) Z2Aa - [BE

o PRI OARM A LE . THE TS X OIUNR R CTofd 28 E Y U A
AKRFFERBEE LTS (1), BABHE KSEPERICHA T 5 Y U A B OEEEZ, 4000
FIAER L FEINCAE 2B N R T 28 FRIBEAERE LTHEIZa b B2 6
NTNDZEnG (JHEE 2007), HARREEFROBEZEER L U CRHERIREE L K

D
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PERBEICX Sy L CEPEGHE 217> T\ 5,

KFRIZ AN A A T3 O XD IRRFH O RIEIIATO 2V DO, RICHEWVIRFTICEE L T
AR pR L7214  FEIRRFIC TR ONR T IC R DR E 217 9 (Gl 1987, 3@ 1L -3#)11 1987),
ZO=H, e — IV REREEER L WD EEZOND, —JF. HARBIERIC Y
FidTHYVAHBTIEI b2 FU 7 DNA OHEIEESISHT TIREEASEIEERD Sy
ZEMHEINTWVD (FHEIZD 2006), ARV CII, AT O RE & DO FLH)
X EARWEE EOMBENRALND Z ENHES TS (JHE 2007),

(2) Flfp - p R

W R L 72 D% ODWOEREE, YV A DOHFMS 1ELHTSATWHD HEHIEN
2017), HEIFHEIZHARTRELS 2D | HEOHEERIZ300mm 2L RIZET 20125 L, #Ho
RN EEEIT 220 mm BRETH D GEILIED 1987, AT 1989, HIFIEA 2017), Hk
BRI CRESNTZY Y A D OREZ AMETIC L O H#E LR T, BN EE
IV bERELRD ZENRRESNTVD GEHIED 2017), 2B, 2011 FF L2012
FEORMIFIN TORE TIE, A EEEITMET 290 mm ((KFE 229g) . HET415mm (K
H 436 g) Tholo (GE+ 2014), £7-. 2019 4 1 A OEIRIZIDEIROA B0 AT
HEDOR KA EERIL 423 mm, KEH 574g L7>TEY ., YU A D OKKINEYEEITMHERE
MREV, YU A DKEEZBHORERIZOVWTIE FTZARESL TS (X 2, BHIZ
7> 2017),

AENE (mm) 312/ (1 + ¢ 87-0.02940)
HETEE (mm) 225/ (1 + e(468-003170)
T, tIFH RO B ERT,

(& B

-
—

(3) mizh - PEIR

BB - BEINO RN 1 FETEIVNT 1~6 A TH Y, FEIFEHIC/2 5 & KIR 10°C LI
DOUHBEIZBEIT 5 (IJF 1974), LB TIX, 1| H TAI2 6 4 A TAICEREKE 12~14°C
DIKGE 10~150 m I OEEIZ 2  U T E SSEIZINE L PEALTT 5 (@I 1987), K-
FREIZBIT DY U A I OEINGIT UM ~FAL DR 4 THEFR S LTV 5 (FE 2002)

(4) #AHEEBALR

YU A FE, SEFE S0 mm £ TIEEICHA T M, 60~150 mm Tl A 7 AN
ZTART IFEBLOT I, 170mm FiE» O ITAEEZHRET 2 (@I 1987), YU A
DOFEHICHETAHHERIIBELN TRV DD, YU A BEOMFE L RIS, VRIS
RRMAFHFEICHBE SN D L& 2 55 (Staudinger and Juanes 2010)

3. REOKR

(1) HEOBE
ARRFERICHETIHEIND bOD, MEXIZK > TRIENEZR S, AL CldaRE L~

AR CHET A MIEDO L Yy ¥ — br—falk (LT, Iy Z—btr—) L)) 12
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LDMWMEEN K2 50D (K3, £ 1), FEHTIE, EIZHED 125X (WhWFEbDL)
BXOEmBEINENETHEI N TS (K3, #£2), METIE, FICHED 2 ZFH VW
THEEI LTS (K3, #£2),

(2) JEEDOHER

YU A AKEREED 1978 AL OAFEMAME R IT, 1,023 h2 (2005 4) ~5,279 b
(1979 %) O#EPEHTEE L TWD (X3, F£2), 2011 FFITITERAAKRESR (LT, TEK)
EWVH)DEEIZ LD MEEREIT 2010 FED 2,612 B 1,722 o~ EREL D L,
ZDOH%AH L., 2012~2014 FE DO E L 4,000 b2 2B 2 7=, 2015 4 & 2016 1% 2,500 F
VHTRIZID Uiz, ZO%R O L, 2017 4ELIRE O B1X 3,000 h > B THRER LTV
%o 2023 FED KPR BERIR ORI 3,953 ho Th o7z, WERIERNCIL. 1980 1%
B 2 T OO KA ER LI O v ¥ — ba— VT L DIEEN L - 7203,
1990 FARLUBEILHTEH 2 2 2 O D EELRRKE L L, ko4 v ¥ — e — L oElE
NEL ot (¥3),

YU A T KVLERBE O & ORI BRI, MRIC L > TREL BigoTnd, b
O SEEIL, 1980 FEfUIE 1980 4F (2,176 b)) ZFRE . 42 1,000 b & THRE L7Z235,
1990~2002 1% 2,000 h A2 DENZL ol (K4, & 1), ZO%, 2005 4 (811
R 2T TR L7z b oD 2012 XA L 4,000 b &8 %72, 2015, 2016 2
1£2,100 FUBETHAD LA, ZOBBEOEIML, 2022 E0¥ERL 3,040 o Th o
7o 2023 FEDOIERITRTEND 828 MU HIMML 3,868 h THHo T,

HER - BB ORI, 1980 FARIK 1981 4 (976 ~ o) #BRE, 1,000 &z, &
512 1982, 1985, B LN 1988 H(Z1% 2,000 F o &2 x7- (K4, #F£2), LaL, 1991 4F
(562 b)) TR WD L=%IE 500 b Uitk ORVMETHERS L, IT41X 400 b > HLL
TOMEIZHE->TWD, 2023 FFOHFE - FEEICIS T DIERIL8S F TH Y, 1978 LA
b CHRARME & 72 o 72,

R X9 2 UEHRIC X B RO LEEME T OEC L Y, 1990 4FFE TrRAbE L S -
ER O IR THh o 7208, 1990 FFRLLRE TR O &0 2K D 80%FREE, 2012 4
DIBEIE 84~98% % 5O DARAE & 72 o 7o, WHIIZ X - CifE B OB 23 /e 5 B & L
T, BB OWEE HEOEE & BITY VA D OTSAIENKIE EF & & bicdbfm Lz ar
BEMEDNFEH ST 5 (Tian et al. 2013),

(3) IS )&

BT DAy Z— b — LS )& (FiRfEE) 1, 1990 4% 7.7 i@ TH -
oM, ZOBITEAD L, 2010 FEIITEREH O 1/4 12H71-5 1.9 L 2 -7= (K5, #
3), IHIT, 2011 FITITEBROEEBIZL > T 1 Iif@E TR, Z0H%A v Z—Fhe—/L
DOIWSES S BIZIEE LooH v 2023 FEDIMES BT 2.1 L 72 -7,

HEIZR T HIED 1 %5 NE OFES & (AIREMEED 13, 1978~1991 4% Tik
7,000 82 2 TWTZH3, 1990 FFERIC K& < L, 1995~2013 413 4,200~5,400 M A%
L7200 | 2014 FELIRRIE 1,500~3,600 M85 THERE L T\ 5 (R 4), BEED 2 2 5 N&E D
R (HIRERED) 13, 2001 4% T 7,000 8% 2 T2y, ZO%ITEDE N & 7o
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72o HFIZ 2003 4 (5,695 ) 75 2006 4F (2,004 ) (2 TRE WA L, ZD%IT 800
~1,600 fE DIRWKIETHE L TWD (M6, &4),

HER & BB OIS S B O T A EEROBWDBEEG LWL B Hd, il
D1EHIVEDEEELIT 1978 FETIL 16 ETH o724, 1996 FLIKEIT 4~6 L THR L
TW5D (RERED 2024), £7-, MED 2 Z ) NEDOEEFEIL 1978 FETIL 13 » HTH
ST, 1990 LA < (ZHD D32, 2006 4ELURRIE 3 7 FELA T THER LT\ 5 ([
ED 2024), F7o, HEER2 O VXM TIL 1970 FE8 5 1990 HARITT T b %o
KEESHEATZZ L b HESNTEY | TFEOME 2 £ 5 & OFERGITHEE & T
RELELTWD EEZ LD (FATH 2008),

4. BRDIKRE

(1) BIRFEAR D F5 ik

YU A DKFERBETIE, AL & P - F O EDRI & EIROEBME S K& < B
DT EDD, BN KAE - BhE OHEEs LY ABC BHIEEZITV., ARME RSO
ABC L LTHELE (W& 1),

JEEOWHED KN EHDH A #— ko —/Ld CPUE (4E[IME &/F A M) 1%,
2011 A5(Z 104.8 kg/fEIZ 5L, 2012 41213 1978 4ELIRE Tl @ 296.1 kg/ffd, 2013 44
2333 kg/ME @ MEZE R L (M5, £5), ZodbE4+ v #— ha—/v® CPUE O E2H D
FR & LT, BIROBIMPSMNT, BEOEEICL 2BERREOZEL (IREHIED 2014) OFF
E DRI L OMEXIZ BT HIRIGIROEE I8+ 2014) BEH I Wb, £2 T, 4k
HCIEA Y ¥ — b r—/L® CPUE 15 26 D8 A LY B - HE (L CPUE % &R E45
P L U CEIFKER L OB 2k L7z (e grt2), BFRKEDHIFEE L L, Ik
HCIIAEHE L CPUE 23 H FTRE 72 1997 =LA OFEHE(L CPUE (22T, SEMED 1.3 f% &
DBV E A EALKYEE, SEEED 0.7 {5 X VARV S A ARALKHE &g L7, BRSO
WX, BT 5 AER] (2019~2023 4£) OFEHE( CPUE OHER & V7=,

HER - B CIL CPUE (AR [ &/ T A RIS ED O RS LTV 2 OIEMIED
HEToTRY, ZTORBEEORIIHEH 2 Z )N HEDTND Z &b, KHEH R H
Wi OFRARE & LTRSS 2 % 5 V& @ CPUE  (4RFH]TfE /4R A g E) 2 v, ms
2% 9 V& O CPUE [XFELBEMN KX <, 1990 4 F Tl 64.1~209.9 kg/MD M THERE L T
72B3, 1991~2005 121 6.4~579kg/MITIR T L7 (K6, £4), HERBEIIEINE
L ARREE & 22 o 72 2006 FELIRRIE, FEEBNRKE WV H OO, 1991~2005 4 & il L TH
VME (28.0~213.1kg/fld) THERE L T D, BEE 2 & 5 OV TIIIFITDE o KA A 3
THRME 72> THEY | BEERGIDRKE < B2 5 BEOFR L ITHO CPUE ITIXER72E
WHRELTWDE EEX LIS, £ 2T, Bl OKESHEOEEME S LTix, BIEL#
SEHBRIRREE & 72 o 72 2006 =LA D FEHES 2 = 9 V& O CPUE % W\ 2, KUEH|BHZF]
A RE R BIR BIREME OFE N D e WEIR T, BB ERAEH S W 85A Lk
e L CEPKEZ IR - /NI 2 fTaEER & 5, Mk 2 % 5 V& @ CPUE TIX &R
IRHED P FIH ATRE 7R 4508 18 4R/ (2006~2023 ) L R7ZAD 7=, EIFKAED
WK N ORI A B L, ARG E AL, AL E SO OHIWTEEHE L L Tid
NEDOWENILL 72D & 5 7o 54 CEBIME40%) 28 Lz, HES - Mo &I AKHET 2006
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ELIBEOFEE 2 % 95 VX O CPUE EHED 1.4 (XL 0 B WA ZE AR, SEHED 0.6
5 X VARG S ZARNL K E &Il U 7, EIREN A O YW 1%, BT 5 4R (2019~2023 )
@ CPUE OHERE & =,

(2) BEFREREEOHE

i1 DAEHE(L CPUE 1 1997~2011 4 F TIIMERBIX O THER L7223 01,2012
FIZRELS EHLE (M7, £6), 2015~2017 T EETEHEEFREE TR T LED
DD, ZDHRITFHOEFITE U, 2023 FOEHE(L CPUE (345 2.22 5 & 22 o 70, FEERD
2006 FELAREDHIE 2 % 9 V& O CPUE (IFEZEH N K E <. 2015~2018 FTF THML
7o, 2019~2022 - TILEHI L 0.94~1.26 5 OHIPH THERE L T2 (X8, & 7)., 2023 4
@ CPUE IZRIAFE L D BT L 044 f5 & T o 72,

(3) BIRDAKHE - Fhn

AL D EPFEAREDHWT I FH D 2023 FFEOFERE(L CPUE OfEIZFEHI 222 (5 TH Y . &
AL PRLOBER Th W 1.3 5% LRl 7= 2 L b EIRKEET SN &Hr S - (¥
7)o Fio. B SHEM (2019~2023 42) OFEHE(L CPUE OHER L 0 | &R BE) 30 & )
Wr sz,

AR K 5 IZHHES « B O FRIETH D 2 % 5 V& O ERHITFERIC L > T
LTEY, #ELTFEDO CPUE IZITEMREVWRELTNDL EEZXBRD, £Z T, M
DK HEB [ OFEARAE & L ClE, BUE & BREEHE AR & 72 5 72 2006 4FLARE D e 2
% H W& ® CPUE % M\ 7z, 2023 F£DOFEFH 2 % 5 V& O CPUE (X, 2006 4 LLFE D ¥ fE
D044 (ETH -T2 D BIFAKMEITRAL & I <7z (1X8), F 7=, ET 5 4 (2019
~2023 4F) DOFEELOMIE 2 £ 9 V& @ CPUE OH#ERE L v . EIRE AT &l Sz,

B & WS - FEE T ENENEPKYE - B OHEIN R oTo b DD, U A K
R E L COEPFKUE - Bhia ik, 2023 FEDHERD 98%% 5 HAbE A E 0 L, K
XA, BTN & L7,

5. 20254 ABC DETE

(1) BEFFHHOE LD

YU A B KRVLERBED S 81T 2012~2014 FI22H L, 4,000 h > 2@ 272, 2015 4 &
2016 1% 2,500 ~ > BT Loy, 2017 AELARR X O 3,000 ko 28 2, 2023 4F
113,953 hokots,

eI B 54 v ¥ — e — LEEHRE(L CPUE (X 2011 4F £ TRUIZWCTHERS L7214,
2012 4RI KRELSHMLTZ, ZO%BIERE(L CPUE I3 2E VM EFRBELE TEFLEZLD
D, 2017 FLBEIZH O ES Lz, 2023 FOERE(L CPUE I8 2.22 5 & 70 o7z, BB
WROMIE 2 2 9 V& O CPUE (XFELEDB K E <, 2015~2018 FITH I THIM L 7= 4.
2019~2022 = TIL L 0.94~1.26 £5 OFLPH THER L7z, 2023 4£D CPUE (3L 0.44
G Lr7eoiz,

WIRIC K> TEFIRNN R D500, REEAEE L TRRED F.0Ch 2 Lk %
B L, BEIRUKMEIL AL, B X hn &l L7,



VIAHKRPFERM-T -
FRA-SA2025-AC080

(2) ABC OHE

EIKEER L OERERIEEOLTEmICEbE gL IT) Z L 2EFHAEELE LT
BE LTz, AMEEIZBIT S ABC IXfZEESUERTOE 2 FIZED AR 2-1) OKPE
JT « KEERERE 2024) %@ L2 TH 5, ALEBE P - i CIXERREN R D Z LI
MMz, EIIRMAA R D Z L BUHRAINC ABC 5 L, #EEHI0O ABC #8457 L TRF
FERBERIRD ABC ZRko7-, FMHROBEFEFEMEICIL, BB TiEty#—hr—1o
fEHE{L, CPUE & H\, F0 - BIEE CIXFE O IE 2 = 9 V& O CPUE Z H\, FRolRd
FEABIAN 2-1) ORI E KD,

ABClimit=6,xC xy,
v,=(1+kx(b/1))
ABCtarget=ABClimitxa

SUTETIRABIC X > TR E DRI TH D, k IIfRET, FHEED 1 A L7z, b & 1
INEFNEREREMEOELT 3 £/ (2021~2023 4F) O E L EETH D, £72. Ctic
IR EN K E S EBT 5729 Caved-yr (HIT 3 FEMOIEEROFHME) 2 A,

EEB T 81 & @K UEIZ BT D FEUEME D 1.0, Cave3-yr Z ALEBIZ I 1T D BT 3 45/ (2021
~2023 4F) OEEOFEIE (3,499 ) & L7, kITHEHEMED 1.0 2, b, LicdEEics
7 HFEHE(L CPUE OET 3 O E (b =0.154) EFEIE (1=1.841) ZHV, y1=1.084
& L7,

HIER - FEEDCUE 81 A ARALKYEIC IS 1T D HELEE D 0.7, Cave3-yr & H - FIEBICHSIT D HE
UL 3 EROWEREOFEIE (165 M) & L, kITHEAEED 1.0 2, b, TIZHEERICEIT D
KD 2 % 9 V& O CPUE OB 3 F0OMEE (b=-0246) & FHIE (1=0.835) % Hu,
y1=0.706 & L7,

YU A T KEPEREED ABClimit (XL L OHER - fE8D ABClimit DA FHE & L7,
FRE o IZEEHESE 0.8 2 VT ABCtarget 23R8 72, ABC X 10 b ARl CUEHA LT,

At ABClimit = 1.0-3,499-1.084 = 3,792 >
R - B ABClimit = 0.7-165-0.706 = 81 ~ >

Y U A B KRR
ABClimit = 4t#8 ABClimit+H35 « Fd %5 ABClimit = 3,873 k>
ABCtarget = 0.8-ABClimit = 3,099 &~

Limit |3, FEEEDO T CTHAEINDLIER VNNV OEE TH D, Target I, BIREEO
AREMECT — X AZEICER T 2 O A2 BE L, FHEEO F T ZENE
IROERFE TR DS IIF SN HRER TH S, ABCtarget=aABClimit & L, &% o (213
FEAEAR 0.8 Z IV 72, ABCIX 10 b Rz U LA LT,
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Target/ 2025 4 ABC TAEEE

B UE e F i
Limit (ko) (%)
1.0+ b6 Cave3-yr+1.08 Target 3,100 — —
0.7 8- FEHS Cave3-yr0.71 Limit 3870 - B

Limit |%, HFHEEEO T THRASINDIER VNNV ORERE TH S, Target I, BIRAZE O H]
BT — X AEICEKR T 25 MO A EFEEEZBE L, BHEEO T L ZENZRER
ORETTHERP SN DR TH D, ABCtarget=aABClimit & L, £2%L o [Z1T4E
YA 0.8 Z W =, ABCIE 10 bR &2 lgE A Lz,

(3) ABC O FF M

WEAEFEZTAM LR B NS =7 —Z v b E1E - F S50l
LB ifa s BB ERB L2022 FE D jE E:
R 6 AL R FOMIER
DHETE
BhEOEIERLOHEE
%55 /) 8 (W84 . CPUE - ‘
IR B (8250 JLH50> CPUE 87+ e 45 1 O e

. ER

A kS A " ) ABClimit | ABCtarget | jfaf &
. B PR ALY Fil| &

(24497 FE AT R M (i) (F) (k) | ()

» 1.0- 4B Cave3-yr+1.19
2023 (5540 0.9+ H13# - B Cave3-yr+0.86 4300 3,440
2023 4% (2023 | 1.0-4kHf Cave3-yr+1.19
PR 0.9+ 1 B ¥ Cave3-yr+0.86
2023 A (2024 | 1.0-4L#F Cave3-yr+1.09

AF R A) 0.9+ H3 - FE 58 Cave3-yr+0.86
2024 4 (i) | 4%[3 Cavf}yroo‘% 3,130 2,500
0.9+ H1 - B EH Cave3-yr+0.94
2024 £ (2024 | 1.0-4L#F Cave3-yr+0.86

A R A) 0.9+ H1 - B 6 Cave3-yr+0.94
2023 £ ABC (10 b > AR HEETA) 1%, 2023 FEFHREHE A 5 Limit €T 50 k>, Target
ET40 b Lz, 2024 450 ABC (10 b 2 R TLAN) 1, SHIOfEA S Limit fi
T30 by, Target fET 20 ki L=, 2023 £ ABC (10 ~ > RiiPUEETA) 1&. 244
DfEA>S Limit fET 50 b2, Target fET40 BN L7Z, 2 blE, BEEOEIEIZLY
Cave3-yr WAL LB TH S,

4,350 3,480

- - 4,300 3,440 3,953

3,100 2,480

6. TOMNDEEARKDIEE
BAEMEO WA TIE, BEOMAEDREERICEI > TREI AL, THLRETH
5o ZD, BHEHGNIZLDERLENTH D (Caddy 1983), F iz, AREE T
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W (AEERE ER « FEER) IS K o THREDOBREENR > TWD Z LT, HEHFREEIZ
KT AEPDOISE U TR > TN D EEZ BN TS (Tian et al. 2013), - T, ¥
WL ICEREAEET A ELEETH D,
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bleckeri in the Japan Sea and the Pacific Ocean with special reference to the latitudinal
differences in response to the climate regime shift. ICES J. Mar. Sci., 70, 968-979.
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K1 Y UADKVFEREE LE) offiEsE (h2)

Bl (&HE LG (FA/NGE (/NG

s e i A ko

¥ opesus poreL [Y20 T2 Trs I ek vady hE zop A
1978 12 262 1,063 29 622 412 - - - - 1,337
1979 17 1,406 2,155 404 1,396 355 - - - - 3,578
1980 45 740 1,392 192 658 541 - - - - 2,176
1981 52 332 886 78 313 495 - - - - 1,269
1982 137 301 1,338 42 600 696 - - - - 1,776
1983 16 169 1,604 62 567 975 - - - - 1,789
1984 31 39 1,230 70 401 759 - - - - 1,301
1985 180 65 640 68 159 413 - - - - 885
1986 156 83 1,329 125 340 864 - - - - 1,568
1987 238 117 862 110 301 452 - - - - 1,217
1988 292 63 1417 137 593 687 - - - - 1,772
1989 67 241 1,676 329 870 478 - - - - 1,984
1990 359 235 1,843 303 1,037 504 - - - - 2437
1991 60 172 1,154 206 662 286 - - - - 1,386
1992 111 355 1,939 539 1,173 227 - - - - 2,405
1993 46 214 1,393 515 503 374 - - - - 1,652
1994 171 309 3479 1,491 1,072 916 - - - - 3,959
1995 210 150 1,781 657 637 487 - - - - 2,142
1996 100 186 3819 1,469 1,878 472 - - - - 4,105
1997 19 44 2450 495 696 1,259 107 30 213 20 2882
1998 108 32 1,672 305 390 971 198 87 112 19 2228
1999 46 27 2,152 812 522 818 135 74 211 33 2679
2000 4 17 1,387 445 297 646 98 38 185 22 1,751
2001 8 13 2,539 1,109 650 780 156 127 577 26 3446
2002 378 15 1,104 434 286 333 229 100 426 14 2265
2003 23 5 1,083 271 250 562 105 59 239 10 1,524
2004 31 7 762 310 96 356 106 26 226 8 1,166
2005 8 4 449 111 67 271 127 21 192 10 811
2006 10 2 864 264 197 403 250 68 347 18 1,559
2007 40 16 1125 347 359 420 109 32 655 18 1,9%
2008 10 2 2337 360 1,215 762 165 5 916 18 3453
2009 15 11 1,046 169 186 691 53 5 238 20 1,388
2010 12 4 1,526 302 411 813 113 6 266 20 1,946
2011 10 2 1,041 236 126 680 157 12 164 12 1,398
2012 27 4 3,038 430 116 2,492 120 4 821 29 4042
2013 24 3 2,876 244 109 2,523 181 1 589 40 3,714
2014 60 10 1,916 881 519 515 564 17 1252 19 3838
2015 34 3 1,485 309 195 982 352 14 222 122,123
2016 157 4 1,545 994 156 395 163 6 263 12 2,150
2017 146 21 1,920 1,346 167 407 385 26 337 18 2852
2018 310 24 2,114 1,489 213 412 416 24 474 8 3370
2019 341 23 2,039 1,227 145 666 354 13 426 15 3210
2020 85 8 2427 1,318 266 842 162 7 821 8 3518
2021 257 10 2,405 1,212 430 763 360 3 543 12 3,590
2022 271 1 1,965 1,038 212 715 318 7 462 10 3,040
2023 544 4 2,677 1,732 602 343 239 15 385 5 3868

FEL @ 20234E O A1 E A,

T2 KR O MRS (R IR 1219974 LR O s i,

3 1 19964 LART O K TFAFALER O MR O IRMERIL, A WHEOIRMERITY U A B D LFR0.7737 (1997~20014) % 3 U7 fi,
4 FHO -] BT =4 R LERT,
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K2 YUADKFERBE (PE - fED) o (~)

T mmR @R @ R R Wi AEEREE
125 0% S EEB 2250 12505 4 &t
1978 194 - - 576 20 789 2,127
1979 168 - - 1,512 22 1,701 5279
1980 252 - - 1,255 57 1,564 3,741
1981 217 - - 676 83 976 2,246
1982 241 - - 1,779 40 2,059 3,836
1983 242 - - 1,281 22 1,545 3,335
1984 189 - - 1,023 12 1,224 2,524
1985 385 - 62 1,681 24 2,152 3,037
1986 455 - 103 717 22 1,297 2,865
1987 258 - 3 1,186 8 1,455 2,672
1988 233 - 6 2,277 14 2,530 4,302
1989 360 - 5 1,079 7 1,452 3435
1990 163 - 1 1,555 2 1,721 4,158
1991 185 - 6 367 3 562 1,943
1992 89 50 7 378 4 528 2,933
1993 60 81 3 59 4 207 1,859
1994 55 86 1 172 6 320 4279
1995 51 91 1 256 9 408 2,550
1996 81 115 3 473 3 675 4,781
1997 60 247 30 430 3 770 3,652
1998 50 131 2 401 0 585 2813
1999 95 234 3 311 0 643 3323
2000 50 115 12 332 0 509 2259
2001 45 121 1 250 0 417 3,863
2002 31 120 1 256 1 409 2,675
2003 33 128 2 210 0 373 1,898
2004 63 62 1 79 1 206 1,372
2005 41 42 5 123 2 212 1,023
2006 105 311 38 188 7 648 2,207
2007 98 398 38 329 4 867 2,862
2008 55 331 8 146 3 543 3,99
2009 67 427 9 196 3 703 2,090
2010 62 435 9 158 2 666 2,612
2011 58 204 19 41 2 324 1,722
2012 29 212 4 77 1 322 4,364
2013 25 235 7 203 1 470 4,184
2014 27 367 13 329 1 737 4,575
2015 23 210 10 138 1 383 2,505
2016 15 152 0 229 1 397 2,547
2017 16 205 2 213 1 437 3,289
2018 18 99 1 271 1 395 3,765
2019 17 49 0 265 1 331 3,542
2020 24 43 0 204 4 275 3,794
2021 29 6 0 156 2 193 3,783
2022 46 15 0 149 7 217 3,257
2023 11 26 0 47 1 85 3,953

1 20234F OB VL ET EAf,

T2 0 BARUNEIX19924FE LARE . = 5 R E 18 M8 13 19854F LA RS 0D i 8 &,
3 BARAMNENEORERIT, YU A DIREEE T CHEHEEME,
4. E£ho () 35— LERT,
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# 3. ALHOMESRRIEICL DY U A ORESJ &

5 R (Hif#EE0

IINHE X FEITEFE~HE L FlzeHEL ~F K
EmE 22 HIVE PFEDbL Ay E—bu— &IFENUNE WEENF ERNE
1978 1,124 5742 28,004 864 8457 18,680
1979 1,672 15,932 28,784 47779 18,693 5,066
1980 1,478 13,239 42,890 2,450 14,536 25,904
1981 1,531 10,982 30,380 2,674 5,069 22,637
1982 1,650 11,865 31,113 2,503 8251 20,359
1983 2,005 9,142 30,433 2,058 6,138 22237
1984 2,071 6,176 21,487 1258 4526 15,670
1985 3,198 10,234 24822 3,694 5,360 15,768
1986 3,487 7,980 31,555 4518 8,258 18,747
1987 3971 6,705 30,490 4,804 9,736 15,943
1988 5,567 4871 61,986 4811 37492 19,683
1989 5,187 5257 67,137 6,160 46,883 14,094
1990 4963 6,093 76,654 9,886 51,062 15,706
1991 4384 5281 60,664 8431 38,005 14228
1992 3,830 3,305 54,735 10,519 32,732 11,484
1993 4,656 2,821 46,209 11,073 25,720 9416
1994 4398 3,081 49,144 10,611 26,855 11,678
1995 4335 4329 52,686 12,209 28,543 11,934
1996 3,978 4,060 42,181 10,447 22,845 8,889
1997 415 1,172 34294 6,866 18,931 8,497
1998 585 1,306 26,864 5,995 12,978 7,891
1999 473 1,180 35,171 10,866 16,996 7,309
2000 168 1,004 30,082 8,156 14,535 7391
2001 230 826 35,494 9,638 20,096 5,760
2002 458 609 27,808 8,295 15271 4242
2003 309 709 25,011 6,787 12,956 5268
2004 403 538 19,759 6,930 9,255 3,574
2005 214 437 15918 3,883 8,020 4015
2006 202 349 22,072 5468 11,750 4,854
2007 430 603 22,022 4734 11,425 5,863
2008 203 449 23,086 3,944 13,320 5,822
2009 257 307 18,169 3,320 8,942 5907
2010 161 284 19,047 3,729 9,188 6,130
2011 229 246 9,939 3,562 2,284 4,093
2012 368 589 10,258 4,034 468 5,756
2013 384 445 12,326 5,997 1,377 4952
2014 632 555 15,930 7,738 2,892 5,300
2015 511 416 14,302 6,004 3321 4977
2016 1,038 531 15,354 8,427 2,686 4241
2017 991 626 14361 7,269 3,071 4,021
2018 1,018 378 17,805 8,825 3255 5,725
2019 750 510 13,890 6,808 2,879 4203
2020 1,084 281 18,592 9235 4436 4921
2021 1,178 356 18,153 8,550 5257 4346
2022 730 44 17,282 8,586 4919 3,777
2023 949 90 20,533 9,344 7,654 3,535

11 20234F O 138 E Al
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F4. E - FEHOMIEIZE DY Y A I OWIESS ) EI X OV CPUE

gL (iR ED CPUE (kg/#d)
R P R Rl
WL 129 & 2% H V& 1€ 5 V& 2% H &
1978 8,302 8,989 23.3 64.1
1979 7452 9,904 22.5 152.7
1980 7,862 9,405 32.1 133.4
1981 8,727 8,742 24.9 77.3
1982 8,651 11,137 27.8 159.7
1983 9,051 9,936 26.7 128.9
1984 9,523 9,077 19.9 112.7
1985 10,649 10,143 36.2 165.7
1986 10,839 10,342 42.0 69.3
1987 10,023 10,457 25.7 113.4
1988 9274 10,849 25.1 209.9
1989 9,760 11,662 36.9 92.5
1990 8,611 11,593 18.9 134.1
1991 7,818 9,880 23.7 37.1
1992 5434 9,760 16.3 38.8
1993 5,797 9,245 10.3 6.4
1994 6,093 8,541 9.0 20.1
1995 5374 9433 9.5 27.1
1996 4591 8,170 17.5 57.9
1997 4,530 8,340 13.3 51.5
1998 4,460 7,962 1.2 50.4
1999 4751 8,366 20.1 37.2
2000 4,555 8,069 10.9 412
2001 3,826 7,364 11.8 33.9
2002 4,178 5,617 7.5 45.6
2003 4,944 5,695 6.8 36.9
2004 5379 3,929 11.8 20.1
2005 4,570 2,517 9.0 48.8
2006 5,114 2,004 20.5 94.0
2007 4,617 1,545 21.3 213.1
2008 47757 1,409 11.6 103.3
2009 4426 1373 15.1 142.8
2010 4,639 1,366 13.4 116.0
2011 4218 1,466 13.8 28.0
2012 4534 1,607 6.4 47.6
2013 4,169 1,632 6.0 124.4
2014 3237 1,587 8.3 207.3
2015 3,615 1,688 6.5 81.9
2016 2,950 1,604 5.0 142.6
2017 3,176 1,603 49 133.1
2018 3,430 1,581 5.2 175.0
2019 2,843 1,641 6.0 161.2
2020 2,645 1,255 9.1 162.5
2021 2,388 1,286 12.0 121.1
2022 2,326 1,026 19.9 145.3
2023 1,530 819 7.3 57.5

Y1 1 20234 OB L EAH,
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# 5 JdbEomMiElZ X 5% U A 5D CPUE

N

CPUE (kg/id)
INEIX FIEF~EHEL FIZE&HEIL ~F R

iR 2T NE T EbL Fox—bra— &IEN/NE FRNE BRI

1978 - 45.7 37.9 332 73.5 22.0
1979 - 88.3 74.9 84.5 74.7 70.1
1980 - 55.9 324 78.6 45.3 20.9
1981 - 30.2 29.2 29.1 61.7 21.9
1982 - 253 43.0 16.9 72.7 34.2
1983 - 18.5 52.7 30.3 92.4 43.9
1984 - 6.4 57.2 55.8 88.6 48.4
1985 - 6.3 25.8 18.4 29.7 26.2
1986 - 10.4 42.1 27.6 41.1 46.1
1987 - 17.4 28.3 22.8 30.9 283
1988 - 12.9 22.9 28.5 15.8 34.9
1989 - 45.8 25.0 53.4 18.5 33.9
1990 - 38.6 24.0 30.6 20.3 32.1
1991 - 32.6 19.0 24.4 17.4 20.1
1992 - 107.5 354 51.2 35.9 19.7
1993 - 75.7 30.1 46.5 19.6 39.8
1994 - 100.2 70.8 140.5 39.9 78.4
1995 - 34.7 33.8 53.8 223 40.8
1996 - 45.8 90.5 140.6 82.2 53.1
1997 44.6 373 71.4 72.1 36.8 148.1
1998 185.2 24.5 62.2 50.8 30.0 123.8
1999 97.9 23.1 61.2 74.8 30.7 111.9
2000 24.8 16.6 46.1 54.5 20.4 87.3
2001 33.6 16.2 71.5 115.0 324 135.4
2002 825.7 24.7 39.7 58.4 18.7 78.5
2003 72.8 7.6 433 40.0 19.3 106.8
2004 77.8 12.7 38.6 44.8 10.4 99.6
2005 39.1 8.9 28.2 28.5 8.4 67.6
2006 50.1 4.8 39.2 48.3 16.8 83.1
2007 93.0 26.6 51.1 73.2 31.4 71.6
2008 48.3 5.4 101.2 91.3 91.2 130.8
2009 56.5 353 57.6 50.9 20.8 117.1
2010 73.0 13.2 80.1 81.0 44.7 132.7
2011 435 9.2 104.8 66.3 55.1 166.0
2012 74.0 6.8 296.1 106.6 248.4 432.9
2013 62.2 7.0 2333 40.6 79.2 509.5
2014 94.4 18.8 120.2 113.9 179.5 97.2
2015 66.6 6.8 103.8 514 58.6 197.3
2016 151.5 7.2 100.6 117.9 58.0 93.2
2017 147.0 33.9 133.7 185.1 54.5 101.2
2018 304.3 63.9 118.7 168.7 65.5 72.0
2019 454.4 45.9 146.8 180.3 50.3 158.5
2020 78.3 30.1 130.5 142.8 60.0 171.2
2021 218.4 28.9 132.5 141.7 81.8 175.7
2022 378.9 233 113.7 120.9 43.0 189.4
2023 573.3 47.3 130.4 185.4 78.6 97.0

1 20234F OB 1B E A,
H2: E#ho o) ZF—47Lzrd,
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#6. bty Z— b —nI2 X 5%V A I OEAEL CPUE

i HEHE{LCPUE
1997 0.91
1998 0.65
1999 0.63
2000 0.53
2001 0.92
2002 0.42
2003 0.43
2004 0.38
2005 0.33
2006 0.46
2007 0.53
2008 0.73
2009 0.57
2010 0.67
2011 0.62
2012 2.12
2013 1.61
2014 1.49
2015 0.82
2016 0.78
2017 1.04
2018 1.62
2019 1.32
2020 1.91
2021 1.91
2022 1.39
2023 2.22

H1 ML CPUE X EME 1 & 72D X o Ik LT,
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£ FEAE2EIOEICED YU A D OHKAIL CPUE

e kA% DCPUE

2006 0.73
2007 1.65
2008 0.80
2009 1.10
2010 0.90
2011 0.22
2012 0.37
2013 0.96
2014 1.60
2015 0.63
2016 1.10
2017 1.03
2018 1.35
2019 1.25
2020 1.26
2021 0.94
2022 1.12
2023 0.44

11 ik {k CPUE (% 2006 4ELARED CPUE (£E[H)IfJE B/ 4E A THRERE L) OFfE 1 &
2% X ORI L2,
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WREH 2 AEEEIZHITSA v 42— O—)L CPUE DE# /L

PA¥EMIC X D CPUE (NS EY -0 aE) 13, BIRELSMCIRE A Ok, #3¥
KEFIZ L DHBEZ T D, TO, #MUZREREHREEICIZ IS OFERZ T BR<
VERH D (R 2004), VU A B KEHERBEOILE TIL 2011 FOEK LI, CPUE 28 1
FLU, 202 FEICIFE L @VMEEZ R Lz, ZOERE LT, BIROIMUSMIEL D%
IZ L BEFEREOZE L (IREIED 2014)  FREORHIER L OWMEEIZ BT 5 G Rk 0 2
(Z8F 2014) NFEF SN TS, £Z T, CPUEICEEND N O DOHELZRET L0
IZ GLM (— A b#eE T V) ZH\Wie CPUE (L A2 MiFt L7,

FEMT IR AL X O P A IR O & iR H (LR, PSR (210 HeFE L
WX, WX, EREBXOF X — ko — L OFRET—% 2=, $IIEY Y A4 H
ELTOWRBEEX Y NH D 1997 FELUKEOT — 2 2 H Uiz, HAEER LI AREDO B
BIMRRID CPUE (kg/ffd) #IGEZAEE L, BT VOREIZIERSMICWED ERE LT, #)
WETNVOBMAESE LT, ERRE LTHE, AL Mk, KERR XU Z & o
DENEBET HT-DICHINREL S Dz, £z, RENRESGE(LE UTF &R
HAEH., BENRBSERBEHOZ(LE LTELE ADRZEER. FrEORY, ki
DIRGTERR OB L U CH MO HEAER . BHEITHE D FrE DR, KERICBIT D
ISR O L LTH LAKEHORENER, B XONEOHHE, KIEFIZBIT 5 IR5H
ROFEE L LTk & KBS OR AR ZE DT, PIET VE NIRRT,

Ln(CPUE) = Intercept + Year + Month + Area+ Depth + Pref +
Year*Month + Year*Area + Month* Area+ Month* Depth + Area * Depth

I TORFIEFRLROBEY TH D,

Year : 45 (1997~2023 4=)

Month : A (7 H& 8 AZER<SKH)

Area : MK (1~4)

Depth : ZK¥EHF (100 m LA, 101~200 m, 201~300 m, 301 m BAi%E)
Pref : iR OFTIE I (EHRR, fml R, KR, TEER)

AT AT T TV IAVESE L TRo 7o, WIERIEHIHIET LI 20T GLM-tree
(Ichinokawa and Brodziak 2010) (Z X W #E@E L7- 4 kX 286 H L7 (2 X 2-1),

BEEGRMT- VIR LY BIC /N e B ET NV ERANETVE LTHERIRLEZ, XA B
ETNOR/N Y] (LSMEAN) K OEXBIOFE ML FEFEH L, b 2B o
MR L BAMITFEET 52 LT, EH¥{ECPUE DF LY K& LT,

BIC # ML L2 BT VBB ROFER, PIET AN A MET L E LTERRENZ, £
TV OFE R, BEOERME, S0 RE 2EITR N0 -2 (X 2-2,
2-3),

HEHE(Y, CPUE O4E b L Ridiia / 2 F /L CPUE (J#Ji£ CPUE Z# E¥)fE 1 & 725 L 9 #
AL LI S|P LI F Lo RER L7chy, — 8 CHEHE{k CPUE & / < J7/L CPUE & O
BES R S (2 2-4), 2012, 2013 450> / 2 /L CPUE [FHE#E{ CPUE & T
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iz~ L7z, F£72, 2020, 2021 438 L OV 2023 4= TIIAE%E(L CPUE (X / 2 /L CPUE 2kt

NEWEEZ R L. (2R 2-4),

5| AR

ARES %% - AT — - (PR IEK - SR RE (2014) HAAKEBEN YU A HifET — 225
A T2 5. FALIEFAAITE, 34, 103-11.

Ichinokawa, M., and J. Brodziak (2010) Using adaptive area stratification to North Pacific swordfish
(Xiphias gladius). Fish. Res., 106, 249-260.

w7 Wl (2014) ZRIRIRMICBIT 2EKZ OV U A DFEE IOV T BALEAE, 34,
81-94.

JEEF 72 (2004) CPUE EYE(LICH W BN A FEEHFII T 7 0 —F BT R0, KEEHFENT
7%, 68, 106-120.

X 2-1. GLM-tree (2 X 0 #EE S 7= 4 Mk X 5y
70 ROEZTFIXENZENWR 1~4 2717,
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