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D 2% D VEIED CPUE # W CTEPBURIEZ G L7z, EOfEE., L& HAKMEIX
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0.7+ H- B0 Cave3-yr-0.71 Limit 3870 B _

Limit 1Z. FHEHED FCHBEINLRBR LIV OWMERTh 5, Target 1L, BIHEB) O A[
HEMECT — XA ZEICENT 25 O RSt 25 L, RO F T 0 ZEN G
DR ETITHER DB SN SR TH S, ABCtarget=oABClimit & L, &% o (TITHE
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G B bl 3o RIS
4 : \ : F fi
(h) () () (%)
2019 - - 3,542 — _
2020 - - 3,794 - -
2021 — — 3,783 — _
2022 — — 3,257 — _
2023 — — 3,953 - _
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FERBEIC XSy L CEIERHli 21T > T\ 5,

AFEITIANAA T D LD RRFFH ORI THORNE OO, REIZHEWEFTIZEE LT
HREE - B R U7 t%  EEDRIREIC T ONRFTIC R DR EI 217 9 (Gl 1987 L -J8)1 1987),
ZOw, i — VR EEREE AR L TS EEZ NS, —. BAEIEIZS
T DYV A B TIEI b2 RU T DNA OHIERSGHT TIEEAMEITERD By
ZENMEINTND (FHERIZD 2006), FAREACEAEMEE T, AR REEOFLE)
IXHAME & EOMBENARLND Z ENREIN TS (JHEE 2007),

(2) s - B

R L2 D% OWDHEREE, YV A DOFME 1ELHEEINTWHD HEFIED
2017), KEFHEIZHARTRELS 2D | HEOAEHTRIT 300mm DL LIZET L2025 L, o
RRANEYG I 220 mm F2ETH D GAILIED 1987, AT 1989, HIHIEA 2017), EIK
RN CRESNT- YV A W OREZ B EIZ L 0 HEE L8 CIL. B AR V6 i
WEDbEREERDZENRFEIN TS HEEIZD 2017), 705, 2011 43 LT 2012
FEORWIEM TORETIZ, AN ELEETMET 290mm ((KFE 229g), HET415mm (K
436 g) Tholz G+ 2014), F7=. 2019 £ 1 A OEHRIFEO A B #5068 Tk
DR RN EERIT 423 mm, (KE 574g L 72> TEBY ., YU A B O KRIEY EITMERES
MREV, VU ABKEEZFORERIZCONWTIE TN EINTWS (¥ 2, #HHIZ
7> 2017),

e AEEE (mm) 312/ (1 + e(487-0.02040y
M AEEE (mm) 225/ (1 + 68 -0.03170)
Tt o R AR,

-
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(3) Hi@A - PEDR

FEA « PEIR O B HAIEZH 1 AETREIRIAIE 1~6 A CTH Y . FEIFREIAIC 72 5 & /KR 10°C LIk
DU E T 5 (IaJF 1974), B TIX. 1| A TAING 4 A FAIZJEREKIE 12~14°C
DK 70~150 m {3 ORI B U TS REIZINEEA EEATT 2 (GEIL 1987), K
FEREIZBIT DY U A I OEINGIT UM ~FAL DR A THRER S LTV 5 (FHE 2002)

(4) HeAi =Btk

YU A BIE, AEERESOmm £ TIEEICHA T U8, 60~150 mm Tix A4 7 HIM
ZTCAFT IFEBLOT M, 170 mm B SI3MAEA AT S GaL 1987), YU A4
OBELEICET AHERITBESN TN RN EDD, Y U A BB OMEE L [FEEIC, WERE 2L
SR FICHEIND EE 2 51D (Staudinger and Juanes 2010) ,
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LD EEN R EEZ DD (X3, £ 1), FETIE, EICHEDO1ZH5VE FEDL)
BLOEmMEAENECHEESNL TV (M3, £2), MEEBTIE., BICHED 22 H &
THEI TS (M3, £2),

(2) HEEOHER

YU A DKEERBED 1978 LI OF A EIT, 1,023 F> (2005 42) ~5,279 k>
(1979 4F) OHIPHCEE LT\ 2 (X3, £2), 2011 FITITHAARER LLF, B
EVNV)) DEEIC LY JEIEEIT 2010 4ED 2,612 R D 1,722 bt REL A LT,
FTO%EAEE L, 2012~2014 FF O &1L 4,000 k> & 272, 2015 4 £ 2016 4£1 2,500 k
VHIRICEY Uiz, TOHBBEOHM L, 2017 FELAEOfE T 3,000 A THRER LTV
%o 2023 FED KLERBERIKDIIEERT 3,953 b Tho 7o, EERMENNIZIL, 1980 4FEX
WIFEE 2 £ O OXIC K2R LI DA v ¥ — b — W L DI N Lo 173,
1990 FFEARLARRILFER 2 & 5 OV E O RN R E WA L, Lo A4y ¥ — ha— L oElE
NEL otz (K3),

YU A KEERBEOE B OFEZEMENIL, IRIC L > TRES R >TnD, JLH
O EEIL, 1980 401X 1980 45 (2,176 b)) ZFRE. 42 1,000 b2 & THRE L7-285,
1990~2002 1% 2,000 F A 2FENELL oot (M4, £ 1), ZD%, 2005 4F (811
R2) 2T T L2 DD, 2012 FIZIZEHE L 4,000 ~ > 28 2 7=, 2015, 2016 4EiZ
122,100 b BETHD L2, TOBREFOHM L, 2022 FF0iff#EEI1X 3,040 o Tho
72o 2023 DOV EIIRTEND 828 ML 3,868 b TH -7,

HER - P EROE B, 1980 RIX 1981 4 (976 R ) AFRE, 1,000 &z, &
5121982, 1985, 3 XN 1988 4F1T1% 2,000 b & x7= (K4, F2), LiL, 1991 4E
(562 b)) IZKREZ WD L7zt%I1F 500 b Uitk OV METHERS L, 41X 400 > HLL
TOEIZE E > TWD, 2023 FOHE « MBICBIT HIEREILX S N ThH Y, 1978 FFLL
b CHRARME & 72 o 7

B> X9 Ui X B i ER O EMER OFEVIC XL 0, 1990 £ E TIXALE L S - 7
H OV REIXFRIFRE Th o 723, 1990 FFARUAEITALE O s F )3 2R D 80%FREE, 2012 4
LIRS 84~98%% b HIRFE & 7o o 7o, MHKIZ L - T EOLEEm N R 2 TR & L
T, BB OWHEE N EOELL L HITY VA DO ESHIENKIE LR L & i@ L=
BEMEDNFEf STV 5 (Tian et al. 2013),

(3) eSS &

TR T A4y & — hu— L OEES )& (B0 1%, 1990 4% 7.7 T TH -
oM. TOBITEAD L, 2010 4EICITEE O 1/4 125725 1.9 T o= (K5, #*
3). IHIT, 2011 FEIITEKROEBIZ L - T 1 HE Flalo7-, TOH%A v H—Fn—)L
DY SES I EIZEIE LoodH v . 2023 FFD S 1 &1X 2.1 HfdL o7,

HEIZB T A MIED 1 £ 5 O E OIS & (AIREME) 13, 1978~1991 FF Tl
7,000 M2 #8 2 TUWNTZDy, 1990 FFARIC R & < L. 1995~2013 413 4,200~5,400 a1
L2 0| 2014 FFRLLFEIT 1,500~3,600 M2 THEE LT D (R 4), MO 2 % 5 V& O
OB (HiERE) 13, 2001 - % T 7,000 @4 2 T\ =23, ZO®kITEER & e o
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7o HFIZ 2003 4E (5,695 M) 725 2006 4F (2,004 ) 12T TRE LB L, ZDHI1E 800
~1,600 fEDIEWKETHRE L Tnd (K6, £4),

HES & B O MRIESS T B OB EEEROWD PG L TWDL EE2 b D, T
D1EIVEDEELEEKIL 1978 FETIX 16 ETH o723, 1996 FLIREIT 4~6 ETHERS L
TW5D  (RERNED 2024), F72, BEED 2 E 5 NE OFEFREIL 1978 F£TIL 13 » K TH
ST, 1990 A LA 2 (2D A3 T 2006 ELLREIE 3 7 LA R THERR LT\ 5 (I
WED 2024), £7o. FE2 F 9 VXA TIX 1970 4E8H 5 1990 AERIT/ T TR b %D
KEUERHEA T Z L bHESINTEY , TFEOMEE 2 £ 5 X OFERTITEE & T
RESEHLTWD EZZ DD (FAH 2008),

4. BROIKE

(1) EWEEAT O 71k

YU A DKVLERBETIEL, A & T - B OMEZEDORIL & BIRO L EE 3 KX <
DM RN KYE - B o LY ABC HEEITV, SREMEE RO
ABC & LTHRELE (WRER 1),

EE DD K% D H A #— ha—/Ld CPUE (4F [0 B /R A R 13,
2011 4512 104.8 kg/MAIZ EH-L. 2012 4213 1978 4ELARE T @ 296.1 kg/fE, 2013 44
2333 kg & mWMEE R L2 (K5, #25), Z0dbiEk4 v #— ~hra—/L® CPUE DR D
R & LT, BROBMMUAMT, BROKEIZ X 28EEREOE REIEH 2014) OFF
EDRFH I LOVEXIZI T HIRGEEROFE 37 2014) NfEfIhTnwb, £2C, 1t
HTIEA v #— hr—/L® CPUE 22 b 2 b OEEEZ T R\ (L CPUE % &R &5
Al & U CEPFUKHES L OEh M 2 Hlr L7 (e R 2), BRUKMED Il L LT, b
B CIIAEHE L CPUE 23 H FTRE 72 1997 =LA DFEHE(L CPUE (22T SEHfED 1.3 % &
DRV A EAKTE, SEED 0.7 15 & 0 IRWE S A ARAIKIE &I L7z, BIREh A O
WX, BT S AR (2019~2023 45) DOIEHE(L CPUE OHER % HV -,

HES - BEBCIL CPUE (AR [ &/ f A 1RERED OSSO T2 OIEHED
HERoTEY, TORBEEDOICEITIFEIH2 T ) RENEDTNDZ LD, KUEB) A
Wi OFRARE & L TR 2 % 9 V& @ CPUE (4 TfE /4R A g E) 2 Fvie, mEs
2 % 9 V& D CPUE ITAELEEIN K E <. 1990 4 F Tl 64.1~209.9 kg/MEDM THER L T
72Dy, 1991~2005 121X 6.4~579kg/MIZIR T L7z (K6, £4), HERBSEIENE
R LRRREE L 72572 2006 AELIRRIE, AR RKEIWVE DD, 1991~2005 4 & Hhlg L T
UM (28.0~213.1 kg/ff) THERE L T 5, M 2 & 5 VX TR $ 0 KA 3 B
TOHRME 72> THEY | BEERGIPKE < B 2BEOFNR L IEFO CPUE ICIXEM7RE
WHRELTWE EEBZDILD, 2T, BEEOKAEB AW OFEEEME & LTk, BiE &
SN RIRREE & 7o 72 2006 F=LAREDFEHS 2 = 9 V& @O CPUE & =, AKUEH|HZF]
A RE7 e B IR BRI DAL D 7 WEIRTIX, RN RERNEE I WD 55 Lk
i U CE UK HEZ R K « B/NMIFHI T 2 rIREMEA B 5, B 2 & 5 V& @ CPUE TILEJR
IKHE DY FI AT REZR4E 502N 18 4R[S (2006~2023 4E) & RZD 720z, EIFKUED
WK /N OB A B E L, KA E AL, AL E AL O R Ok AR S L Cidh
POWENIAL 725 & 5 725U CEHMEE40%) ZEM Uiz, HE8 - Mo EFKMET 2006
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ELIEDORE 2 5 & O CPUE EHED 14 {10 &WBE L2 E KU, SEBED 0.6
1% L ARV A AR K YE & HIr U 7=, B IREh B O 1E, BT 5 4R (2019~2023 47)
@ CPUE OHER & H iz,

(2) BIREFEMEOHERE

eI I3 DAEHE(L CPUE 1% 1997~2011 4 F TIIMERBIX W THER L 72232 D14, 2012
FICRELS EHLE (M7, £6), 2015~2017 T EETEHMEERBREE TR T LED
DO, ZDOHRITHO EFITER U, 2023 FFOFEHE(L CPUE 12 2.22 f5 & 7e o 70, FEEID
2006 FELABEDIPIE 2 % 9 V& O CPUE [XFEZE K E <, 2015~2018 /T THIMML
Tof%. 2019~2022 4TI 0.94~1.26 (5 O®IPH THER L T\ D (X8, & 7). 2023 4
@ CPUE IR L D ST L 044 15 & e o 72,

(3) EIRDAKKE - Hhli

ALE O EPRAREEDHWIZ N D 2023 FFOFEHRE(L CPUE OfEITFERIL 222 (5 CTH O | &
N PLOBER T DL 1.3 5% Lalo 72 2 L b EIFKHEIT SN &k S (K
7)o FTo. B S FRH (2019~2023 42) OFEHE(L CPUE OHER L 0 | EIRE) M XN & )

Wr =47z,
FT D X 5 IZHER - %%@E@&T%é%%2%90%®&% EFNTAERIC L - TE1L
LTHEY, @BELEFED CPUE ICITENREBEBVWVRELTWS EEZ NS, T2 T, B

DK AEE) [a) ] DFEAEAE & LTl \ﬁf&@%ﬁﬁ#ﬁ&&&ﬁotam6$uM@%%2
% 9 V& O CPUE % AV =, 2023 4EOFHE 2 £ 5 V& @ CPUE 1E, 2006 4ELLKED F-H)ME
D044 ETH T2 L b, BIHUKHEIIRAL &l < (1K8), £7-, BT 5 4R (2019
~2023 4E) DFFEOIEE 2 % 9 V& O CPUE O#HER L v . EIRENANITRED &l S -,
JbHEE & R - mEE T CENENEPKYE - B OPIHIN R ST b DD, Y U A B KEPE
REERAKRE L TOEPRUKAE - Bimix, 2023 FOiEEED 98%% (5 H ALl &5 L, K
L, BRI &R L7z,

5. 2025 4% ABC DETE

(1) BIFHMHOE & D

YU A T REPEREE O 1 2012~2014 4R IZEHE L, 4,000 b &2z 72, 2015 4F &
2016 1% 2,500 k BIZHA L7223, 2017 FLAREIZH O 3,000 ~ oz %, 2023 4F i
133,953 hokleotz,

JEEHEIR IS BT DA > # — b v — VEERE(L CPUE 1% 2011 4% TRUXW THER L7244,
2012 AFEICRELS BN LT, ZD%ERE(L CPUE X2 FHEEREEE TR TLEZLD
@\%WEUMiEUL%thNBE@@EMCHEi$ﬂ%2QPtﬁOKO%%
W OIIE 2 2 9 V& O CPUE [IFEEENA K E <, 2015~2018 F2/ T THM L7214,
mw~mm$ﬁﬁ$wm0%~u6%@ﬁﬁfﬁﬁbtomm%mcmmiﬁmwam
gL lpoiz,

WRIC K > TEFIRNN R D00, REEREE L TITiEEDO .0 Th 5 Ak 2
B L, BIRUKHEIL AL, Bhia X &l L7,
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(2) ABC DREE

GIFKHER L OGRS O L EEAIC S b L2 ITH L 2 HAEL LT
HE L, AMEEICBIT S ABC X EESERT OB 2 FI2ES < EABAI 2-1) OkpE
JT - IKPERERE 2024) 2 L7l CH D, AL E il - FEb ClIifEmen®iins Z bic
Nz EPIRILN 2D Z L s BRI ABC 25 H L, 5o ABC &85/ L TR
FERBERIRD ABC ZRkoOT-, FMROGREREMEICIX, BB TEA vy & —br—10
HEME(L CPUE & VN, 0« BIES CIXFEE O MK 2 2 9 "& @ CPUE # vy, TRt
FEARHIH] 2-1) OEAREEZ RO T,

ABClimit=3,xC,xy,
y,=(1+kx(b/1))
ABCtarget=ABClimitxa

S1ITETIREBIC L > TIRE AR TH D, k ITRECT, EHEMEO 1 ZA L7z, b & 1
FNFNEIREFEEME O 3 4/ (2021~2023 4F) O LIEWETH D, £7-. Ctil
TR ENKE S E8T 572 Caved-yr (HIT 3 EM O RE DO FIMHE) & HViz,

JEERTIE 61 & EAL K HEIC BT HHEYEE D 1.0, Cave3-yr ZALERIC I 1T 5 BT 3 451 (2021
~2023 ) OfSEEOFEIE (3,499 Fr) L L7z, kITEEAEO 1.0 2, b, 1IZIEERIZE
I B EEHE(Y, CPUE DEIT 3 FE DM E (b =0.154) L FHME (1= 1.841) 2V, v, =1.084
L7,

HIES « B CUE 81 ZARMIKHEIZ 31T HHELHE D 0.7, Cavel-yr ZHHE - FIEHICIHIT D E
I 3 EROEROFEME (165 h>) & LT, kITEEMED 1.0 2, b, TIZHERIZEIT S
MIED 2 % 5 V& D CPUE OELL 3 FDOME (b=-0.246) & FHHE (1=0.835) ZHW,
y1=0.706 & L7z,

YU A I KEEREED ABClimit 1ZALERF K OHEE - Mo ABClimit DA FHE & L7,
235 o (ZFEHEAE 0.8 % FV T ABCtarget K 7=, ABC 1L 10 k> AR T A L7z,

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

YU A D K REE
ABClimit = 4t ABClimit+9 5 + F i ABClimit = 3,873 ~ >
ABCtarget = 0.8-ABClimit = 3,099 >/

Limit (%, EFEEEO FTHRINDIHKRK LIV OERTH S, Target |, EIRELHE O
ATREMERCT — # BRI T 23 Ml O RNFEFNMELZ ZE L, FHEMEO T TRV LENRE
RO R E T IR I SN D ER TH S, ABCtarget=aABClimit & L, £ o (TIZ
FEYERE 0.8 2 Vo, ABC UL 10 R Z MO HA L7z,
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Target/ 2025 4F ABC TEEIE
L UE F fi&
= Limit (h2) (%)
1.0- 48 Cave3-yr+1.08 Target 3,100 B B
0.7 H1 K- I #l Cave3-yr-0.71 Limit 3870 - _

Limit (%, FHEEO FTHEINLI RN LNV ORIERETH 5D, Target 1%, EJREH O 7]
REMECT — X AZEICER T 25l O RS2 B [E L, FEEHED T TV ZEN G
DR ETZITHEFF D HIFF SN DR TH 5, ABCtarget=aABClimit & L, 2% o (Z13HE
HEAE 0.8 Z V72, ABC X 10 b U Rz U HA LT,

(3) ABC DA

WEAE R AR B NS =7 — 2 vk EIE - T S A7 i
ST JEEROIIE EDOEEL LN 2022 F i &
A e A B I -
DIEE
I BOE ERBLOWEE
1SS /)& (#8%0 . CPUE . e e .
7o JE#80> CPUE S 47 - e 6 L OB e
SA et G A HR ABClimit | ABCtarget | Jf &
» 8 - B L E FfiE| & \lml \arge “”f%
(24 4] - FRFA) ) (k) (k) (k)
(Fv)
1.0+ 4L Cave3-yr+1.19
2023 4E (24 4,300 3,440
(&0 0.9+ H - B0 Cave3-yr+0.86
2023 4(2023 | 1.0-L3E6 Cave3-yr-1.19
. o 4,350 3,480
R EE) 0.9+ HF - B0 Cave3-yr+0.86
2023 4£ (2024 | 1.0-Jt#F Cave3-yr+1.09 R 4300 3.440 3053
AR ETAM) 0.9 H15 - FE {5 Cave3-yr-0.86 ’ ’ ’
1.0+ 4L#5 Cave3-yr+0.86
2024 = (4471) LK avf g 3,130 2,500
0.9+ 1+ FE 6 Cave3-yr+0.94
2024 4 (2024 | 1.0-Jt#F Cave3-yr-0.86
. e 3,100 2480
FEEETAT) 0.9+ 1+ FE {6 Cave3-yr-0.94

2023 4E0 ABC (10 b > RIS TLA) 1%, 2023 4EFFEAME 2> & Limit /6T 50 k>, Target
fET40 b2 Lz, 2024 520 ABC (10 b~ 2RI A) X, SHIOED 5 Limit i
T30 by, Target fET 20 ki Lz, 2023 420 ABC (10 ARG TLA) 13, 2447
DOAEZ D Limit fli T 50 k>, Target i C40 b HIML7-, 2 HIiE, BEEDEEIZLD
Cave3-yr WAL LT Th 5,

6. TOMDEERAERDIES
BAEMEOWPEHTIE, BEOMAEREPREZENICL > TRESZEL, THLRETH
Do DI, BHERENC L 5EH BRI THS (Caddy 1983), E7o. AREE TILE
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B (AL & S - ) 1Tk o IR OB RE N B 7 > TS T LTI R . WEPEER BRI
X HEROISE bWHR TR > TVH L EZ BN TS (Tian etal. 2013), - T, ¥
W EICERERA TR T2 bEETH D,
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K1 YIUABRPFEERRE L) OfERE (h)

ol o RELAED RN RN e e wm

¥ opzsos poreL V20 T2 Tors o TRET ek vady bk zop R
1978 12 262 1,063 29 622 412 - - - - 1337
1979 17 1,406 2,155 404 1,396 355 - - - - 3578
1980 45 740 1392 192 658 541 - - - - 2,176
1981 52 2 86 7 313 S 1
1982 137 301 1338 42 600 696 - - - - 1,776
1985 16 169 1604 6 567 R
1984 31 39 1230 70 401 759 - - - - 1301
1985 180 65 60 68 159 S
1986 156 83 1329 125 340 864 - - - - 1,568
1987 238 117 862 110 301 452 - - - - 1217
1988 292 63 1417 137 593 687 - - - - 1,772
1989 67 241 1676 329 870 478 - - - - 1984
1990 359 235 1843 303 1,037 504 - - - - 2437
1991 60 172 1,154 206 662 286 - - - - 1,386
192 111 ¥ 199 5%9 1173 21 - - s
1993 46 214 1393 515 503 374 - - - - 1,652
1994 171 309 3479 1491 1,072 916 - - - - 3959
1995 210 150 1,781 657 637 487 - - - - 2,142
1996 100 185 3819 1469 1878 T
1997 19 44 2,450 495 696 1259 107 30 213 20 2882
1998 108 2 1 %5 3% o77 198 & 12 19 228
1999 46 27 2,152 812 522 818 135 T4 211 33 2679
2000 4 17 1,387 445 297 646 98 38 185 22 1751
w1 8 13 25% 1109 650 780 156 127 57 % 346
2002 378 15 1,104 484 286 333 229 100 426 14 2265
2003 23 5 1,083 271 250 562 105 59 239 10 1524
004 31 7 762 310 % 356 106 2% 26 8 1166
2005 8 4 449 111 67 271 127 21 192 10 811
06 10 2 864 264 197 a3 %0 6 M 18 159
2007 40 16 1125 347 359 420 109 32 655 18 199
08 10 2 o 30 1215 762 165 5 96 18 3453
2009 15 11 1,046 169 186 691 53 5 238 20 1388
2010 12 4 1526 302 411 813 113 6 266 20 1946
2011 10 2 1,041 236 126 680 157 12 164 12 1398
2012 27 4 3,038 430 116 2,492 120 4 821 29 4042
2013 24 3 2876 244 109 2523 181 1 589 40 3714
2014 60 10 1916 881 519 515 564 17 1,252 19 3838
x5 3 1485 309 195 982 wW U w1 2B
2016 157 4 1545 994 156 395 163 6 263 12 2150
2017 146 21 1920 1,346 167 407 385 26 337 18 2852
2018 310 24 2114 1489 213 412 416 24 474 8 3370
2019 341 23 2,039 1227 145 666 354 13 426 15 3210
2020 85 8 2421 1,318 266 842 162 7 821 8 3518
a1 257 0 2405 1012 130 763 3 53 12 350
2022 211 1 1,965 1,038 212 715 318 7 462 10 3040
208 su 4 26m 1732 602 3 2 15 3% 5 3868

11 : 2023 F O fEILE EE,

TE2 : KA DML, (% RAGRFH~) 1219974 LI O &,

13+ 19964 ARG O AFHALEE OIS OIMERIL, A HIADFMERIZY ) A H DHAR0.7737 (1997~20014F) %z U7 fH,
E4: RO [-) ZF—2RLETRT,
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K2 YUABRVHERRE (P - fED) R (ho)

P Eff%rsv ERA ZER %iﬁ ﬁiﬂ S - R KOTRERTE
125 & AE/NE EEE 20 1295 0&E B8 aF
1978 194 - - 576 20 789 2,127
1979 168 - - 1512 22 1,701 5,279
1980 252 - - 1,255 57 1564 3,741
1981 217 - - 676 83 976 2,246
1982 241 - - 1,779 40 2,059 3,836
1983 242 - - 1,281 22 1545 3335
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 2217 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 1,948
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 4,279
1995 51 9 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 2,259
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 1372
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 3,996
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 4575
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 1 217 1 395 3,765
2019 17 49 0 265 1 331 3542
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 1 26 0 47 1 85 3,953
1 20236F O i 130 A A,
T2 0 R0 RN I 1L 19924 DA RE . = HE IR (B 8 13 19854 LA K oD i

I
3 BAMRSNENEORIEREIX, YU A DIRMEEREFE U CHIHEEM,
Ha: £ -] FF—4RLERT,



YIAAKRTFFEREE-16 -
FRA-SA2025-AC080

#£ 3. JLEOMESIEIC LAY U A H OFIES )&

58 (k)

TN X FITHF~45 EICaRE L ~F B
EME 2T O UE NFELL  Ayv&—ho— &L/ FEE/NE BB/
1978 1,124 5,742 28,004 864 8,457 18,680
1979 1,672 15,932 28,784 4,779 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 8,251 20,359
1983 2,005 9,142 30,433 2,058 6,138 22,237
1984 2,071 6,176 21,487 1,258 4,526 15,670
1985 3,198 10,234 24,822 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 37,492 19,683
1989 5,187 5,257 67,137 6,160 46,883 14,094
1990 4,963 6,093 76,654 9,886 51,062 15,706
1991 4,384 5,281 60,664 8431 38,005 14,228
1992 3,830 3,305 54,735 10,519 32,732 11,484
1993 4,656 2,821 46,209 11,073 25,720 9,416
1994 4,398 3,081 49,144 10,611 26,855 11,678
1995 4,335 4,329 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 34,294 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 7,391
2001 230 826 35,494 9,638 20,096 5,760
2002 458 609 27,808 8,295 15,271 4,242
2003 309 709 25,011 6,787 12,956 5,268
2004 403 538 19,759 6,930 9,255 3574
2005 214 437 15,918 3,883 8,020 4,015
2006 202 349 22,072 5,468 11,750 4,854
2007 430 603 22,022 4,734 11,425 5,863
2008 203 449 23,086 3,944 13,320 5,822
2009 257 307 18,169 3,320 8,942 5,907
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 4,952
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 4,241
2017 991 626 14,361 7,269 3,071 4,021
2018 1,018 378 17,805 8,825 3,255 5,725
2019 750 510 13,890 6,808 2,879 4,203
2020 1,084 281 18,592 9,235 4,436 4,921
2021 1,178 356 18,153 8,550 5,257 4,346
2022 730 44 17,282 8,586 4919 3,777
2023 949 90 20,533 9,344 7,654 3,535

TEL : 20234F Ol 131 @ il
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F4. WS - BIEBOMIEIC X DY U A Ol Sk & O CPUE

WS ) R CF AR ) CPUE (kg/f)
T 4 TR T
EMIE 12 HVE 225 UE 125 0% 2% 5 X
1978 8,302 8,989 23.3 64.1
1979 7,452 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 9,274 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 9,433 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 11.2 50.4
1999 4,751 8,366 20.1 37.2
2000 4,555 8,069 10.9 41.2
2001 3,826 7,364 11.8 33.9
2002 4178 5,617 7.5 45.6
2003 4,944 5,695 6.8 36.9
2004 5,379 3,929 11.8 20.1
2005 4570 2,517 9.0 48.8
2006 5114 2,004 20.5 94.0
2007 4,617 1,545 21.3 213.1
2008 4,757 1,409 11.6 103.3
2009 4,426 1,373 15.1 142.8
2010 4,639 1,366 13.4 116.0
2011 4,218 1,466 13.8 28.0
2012 4534 1,607 6.4 47.6
2013 4,169 1,632 6.0 124.4
2014 3,237 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 4.9 133.1
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

VEL : 20234 O fil 13 8 E fE
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#£5. ALEOWEIZ L DY U A D CPUE

CPUE (kg/id)
N IX FIE T~ FITE&EIL ~F B

Bk 225 0E T EDbL FyZ—hr— /NG FENG ER/NG

1978 - 45.7 37.9 33.2 735 22.0
1979 - 88.3 74.9 84.5 4.7 70.1
1980 - 55.9 32.4 78.6 453 20.9
1981 - 30.2 29.2 29.1 61.7 21.9
1982 - 253 43.0 16.9 2.7 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 27.6 411 46.1
1987 - 17.4 28.3 22.8 30.9 28.3
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 20.3 321
1991 - 32.6 19.0 24.4 17.4 20.1
1992 - 107.5 35.4 51.2 359 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 22.3 40.8
1996 - 45.8 90.5 140.6 82.2 53.1
1997 44.6 37.3 714 72.1 36.8 148.1
1998 185.2 24.5 62.2 50.8 30.0 123.8
1999 97.9 231 61.2 74.8 30.7 111.9
2000 24.8 16.6 46.1 54.5 20.4 87.3
2001 33.6 16.2 715 115.0 32.4 135.4
2002 825.7 24.7 39.7 58.4 18.7 785
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 26.6 511 73.2 314 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 7.0 233.3 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 51.4 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 28.9 132.5 141.7 818 175.7
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

11 20234F O fE 13 & H.,
2. ®ho [-) 37— LERT,
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#6. A v EZ—Frua—nIZLb5Y Y A OERE( CPUE

& FRHE{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

1 BEUEL CPUEB VX EME 1 & 72D K oI b LT,
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#£7. EAEH2ZFIVEICLDYY A I DOHKAL CPUE

i R % 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 112
2023 0.44

TE 1 : KL CPUE X 2006 LA D CPUE (4 [E]7f8 /a4 A TR EREE) ONEHEN 1 &
725 X O L7 i,



YIAAKRFEFEREE- 21 -

HMREM 1 BFEFHEDRN

FRA-SA2025-AC080

20234F £ T O IR D
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HREEH2 AEEEHIZHSTEA V42— bO—)L CPUE DIE#(E

PA¥EMIC K D CPUE (WA HEN7- 0 fsgE) 1%, BIRELIIMIEEA Ok, B
KRFIZLDWEEZ T 5, 2070, MWURERERAMEICIEI IO OERZTY B
VENH D (EE 2004), U A B KFEHERBEOILE TIE 2011 FEOEK LK, CPUE 28 k
FL, 2012 FEIITFE L EWMEEZ R LTZ, ZOERE LT, BEOBIMLSMIE S DR E
IZ R 2EEEREOZ\L (EBIED 2014) . FeE ORI L OMEHRIZ IS 1T D IRGIZ AL O 2
(KT 2014) BFEfIN TS, £Z2 T, CPUEILEENDI I NODOREBERET L2
IZ GLM  (— i b#IEE 7 V) Z M\ i- CPUE #E¥(b & it L7,

FRMT IR ALK O A R O E MR RGE R E S (LT, WEREE) (217 5e%E L
WX, WX, BREBX Oy — e — L OFRET — % % v, 8y A b
ELTOWRBEEX NS 2D 1997 FFELEOT —X 2 Lz, BREER L= ARFEDO H
BRI CPUE (kg/ffl) ZIGEEHE L, BT NVORETERDAMICE) EIRE LT, ¥
MET VOBBAEE LT, ERRE LTHE, A, B KEFB LRI L ofniieg
DENEEBET HT-DICEMREEZ G0z, o, BAFENRIAIEEL & U TE SR O
HAEH, BAENRIBSEREN O E UTHEE AORZAER. FEORHY, HRickir
LIRBIERR OB L U CH LM OAZ B, BRSO FFEORH, KIEFIZH T S
BGETERORE L U CTH LKERORZEER. B X OREDMEE, KEHIZB T 25
DB L LTk & KR O AR 250, PIMET VA& FRRicRT,

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

ZIZTCORFILFLOMEY ThH D,

Year : 4 (1997~2023 )

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

Area : ik (1~4)

Depth : /K7EH# (100 m LA, 101~200 m, 201~300 m. 301 m LL%E)
Pref : JAfitOFTIE IR (k. mER, AWR, TER)

AT T T I IAEKE L o7, BEIXPIHET LIZ- 20V T GLM-tree
(Ichinokawa and Brodziak 2010) 2 X W HEE L7 4 MEIX A 2 8L L7 (2 2-1),

BHIRYT-0IEIZE Y BIC BN/ ERDET NV ERANETLE LTGEBIRLEZ, XA b
BT NVOR/N_FEY) (LSMEAN) K OXBIOF R Lo RERH L, Zi0D 2 &R o
IS L0 AT T 52 & T, L CPUE OF L RE LTz,

BIC L L7z T VBRIROMER, WIFIET VBN A MET L E LTRSS, £
FOUBWrORE R, FRAOERME, SoEEIIRE 2BEITR SN o (R 2-2,
2-3),

FEHE(Y, CPUE D4 k Lo RiZida 2 2 /L CPUE (JiE CPUE 2 E¥4ME 1 & 725 K 9 #
AL LTEEEPI L h Ly RERLTZA, —ECHEHE(L CPUE & / X F/L CPUE & Ok
B RS (2 2-4), 2012, 2013 40> / 2 J/L CPUE (JHE#E{L CPUE & X TEW
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iz R L7, E£72. 2020, 2021 3 L O 2023 4E Tl #E{L, CPUE (X / 2 7/ CPUE Itk
NEVMEZ R LT (2 X 2-4)

5| AR

ARES 5% - RAARE — - GHIRIEK « SEHRE (2014) HHAARKREL DYV 4 DT — 2|25
A TR FLIEAMIE, 34, 103-11.

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

A W (2014) ZKEIHIC BT 2EBKBEOY U A DEEREIC OV T, LKA, 34,
81-94.

JEEF 72 (2004) CPUE E¥E(LICH W BN D FEEH PRI T 7 0 — F IR T /0. KEEERENT
7%, 68, 106-120.

MR 2-1. GLM-tree (2 L 0 HEE S 7 4 WX 4y
70 v ROALGHIENF I 1~4 27,
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