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B 1) T FEITKE200m LLE, KR S~12COWE., WiIREDOHIEICHERE T 5, lE
BXOFEHIC L > TREBEIZITO,
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MET 10 %, HET TR E SNTWD (BB RKERERY 1986),
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2B BRI - (IR - FBIR) 12K 7a 2R Lz, ZHOROEHE, WEB L OT F
OLICBIT DS & E= £ 2R LT,

BOVE HEIC 1T 2 iR EEL, 1986 4ED 13,578 £ 4 £ — 7 1238/ L, 2021 - Tl 2,396
ELpan, =7 18%E B ERIKIZ>7= (X 5b),

B AL ER 2> & F RSN T O BREILERIC BT DiEN TR L R A E (AR 25
TolfsE & AR ORELLIL, TRENIK 6a, 6b 2SR, HifjaRE L Ixt5R A
DHE S T BRI OB E R T) 1220 T, WIESEROFRES ) &EIX, 1980 40
38,545 [A] % & — 2|2 2005 -0 7,866 [B] £ TEIMITTA L72h3, £ D%IF00In L, 2011
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72 o7, BB T 2009 4FLLKE 4,000~6,300 D[ THERS L Tl v | 2021 FI121% 4,261 #8
LiE 2 FHHITIKWEE 72, BB T, 2014 FELIRICEEE 2B E2 7R~ L TR Y,
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RT3, FENRBES HEOREINETH L, £ 2T, HFHRE, BEE, WE
Wi LOHHRIR O 4 WAVERE U 7o i B ORFE LT IS S GIROKHE - Bha) 24K L7-
(i REE 1), ZOZEMEEZHWT 555 L LT, FBRROEHME, K, 2 fizbb Iz
B3 2 BIRBIREM 2RO 7, o, BB RALEER & F AR R B AR R 2 3 RIS H
NI FEERIREREEZ VT, AAERHEEROBERES2HE L. (MeEE 3),

(2) BEIREFREEOHER

RO LB KEEIZKT 5 FEENRIES e TE20niew, BREOHEYIZ
TR Z LT 2 e TERY, T 2Tl %Rk HKUE - Bhn o2 YA Il 2R
2E L LT, W O OiREFRICHET 2 BRERIEEOER 218 ~2 (& 2),

BRI OEZE 4 ¢ (1L - AR - B8R - R 128 1T 2O E Mo i -5 < 1984
LA D HNLES &Y 72 0 (& (kg/%, X 5c, LU, TCPUE] & 9) 1%, 1980 X%
H B 1990 FARTITNT TIX 10 kg/E BRI & BB VMEZ 7R L7223, 1990 R 1%
Ha2r B 2000 AT NT TX 10kg/E % Flal - 72, 2006~2014 F1X 11~17 kg/Z D@0
ECHERS L7, 2L LARR T B A2 #s U, 2021 4R121E 4.0 kg/E L i 25 2 & HITE D -
7oo MOVEHED CPUE & REERMKROMEERMIX 1990 FARE TITHEA L —&L TV
H DD, 2000 FALIE, WEDPTREET D2 & 6207, L, 2015 FLARE TIdifES)
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Al & RIERITARV KR E B F o7,

MR X2 EIREIEEME & LT, RENSHEO B EENGRE TN &, AiRAX
BPRESEHLTNDHZE (Keb) o, EFREEREH (X 6c. HAMALXEE, #i&
BE2) 2 L7, EIES RS, 2005, 2006 4E1213 3.4 J OV 3.5 & EEREYE VK HEIC &
ST, Z D% 2 Hith THIR AR K L-2D, 2021 4FTIL 1.8 Le oz,

T EDLIZOWT, 2008 FELIEETO CPUE (kg/fl) OHEREZ X 7o (2R Lz, FKH R
Tld 2~4 kg/MATHR L, 2021 4203 2.8 kg/M72 o 72, B TIE, 2013~2017 12 6 kg/
#7263 kg/Mda TEID | 2021 FITITRERIEKD 2.2 kg/Md72 > 72, FERTIE, 2014 412
3kg/ME Eno Ty, gMEm 278 L, 2021 138 E&IKO 0.6 kg/ffd & 72> 7=,

VL kDX 912, 2021 FEOR NN EHED CPUE B L O DO EIRE ERREITIERV K BEIC L &
Fol, £, DT ELLO MY OifERIL, LBRB LOHFRRICBO TR ER
KTHoT=,

(3) GIRDAYE - B

AZRHETIX, REEAE TR AIBERFHE 1993 FLIRICERON D DD, 1971~
1992 FEICBIT 2 HERIBREFDITEED 10%RETHD EEZLND 2D, 1971 FELIK
DR OHERE ) D EIRAOKYE - Bhia 2 AW L7 (K 4), EFEKEET, 1971~2020 FE D
EEORKMIZIT 1,200 &2 =555 L, 800 MBI UN400 b EENENEAEF
A7, L AR OBERE & L=,

2021 FOWEREIT 72 P THDLZ D, KETERA LYW Lo, £, B 5 FH
(2017~2021 45) O EOHERL L, Bhm X &l Lz, 7ok, 2 oBiTERE
FREEOHES L —H L (K5~7),

(4) SHOMAEDORIEL Y

B K BEVEPERFSETIC X 2 A B T D L2 BMm A R, BB mhick T 5~
A 1RO ARIE R (&R 4), 1RO OMEIX 2015, 2016 & TE
NZEH 34, 41 JB/ha & HEERMIE - 723, Z OB 1285 U T 2020 448% 1% 1 B/ha & 2017
~2018 LI B EFEE K o 72, ZHUCT IV, FHBERILEICI T D 2023 FE DR
IRV K EE RiAE N7 (feBE 4), iz, KERIRFZEET KEGFRWFEYE v & —
DNEK L2 S B IR DI TIT - 72 6 FEB OFRA TH . 2019~2022 FED 1 jkfa D o347 5 JiE
T 2 (2017~2018 4F) (1TxF L TR0l LT e (e &k S),

5. 2023 ABC DERE
(1) BEWFFHHOE &0
BEREOHERIC LY | EIUKHETARAL, B 3sid &l S i,

(2) ABC DHEE
BUEOBPFKEIZEDOE TREZIT) Z L2 EB R EED, ABC BHED =D FEAR
A 2-2)Z&H L, %2 kv 2023 4 ABC 2R E LT,

ABClimit =8, x Ct X y,
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ABCtarget = ABClimit X o
v2 = (1+k (b/1))

ZZTCHTtEDRMER, 5 I TETFKIEIC L > TEZ DB, nIdiEEOLE %= KiIcH
ET DR, kIR, b & T IEENETNREEOH X B LUV ESE, o ITL2ETH D,
AFHECIE Ct & L CHEIT 3 4EM (2019~2021 4E) O iR 92 - (Cave3-yr) %
Wiz, 70, FAHIMOEERE)S b (-26.00) &1 (92) %KD, k IFEFEEMED 0.5 & LTy

(0.86) ZHE L=, & HIZEPFKENMENL & FIBr SN2 LD, §,1% Ct & LT Cave 3-
yr & W25 A ORI K ETOHESRMTH 25 0.7 £ L, ABClimit #5HH L7z, &5
FEMEZ IR LT o ZAEYEfE 0.8 & LT, ABCtarget & HH L7=,

) Target/ 2023 4 ABC RIS
o L e a F
Limit (h>) (%)
Target 50 - -
0.7-Cave 3-yr-0.86
Limit 60 — —

Limit [X, HFHEEO T THAEINDIHRL NV OJEE TH 5, Target L, BIREE D AT
BT — X AEICER T 25O A EFEMEEZBIE L, BHEEO T TL Y LENRER
OEMPEARF SN D fERTH H, ABCtarget = aABClimit & U, F2% o IZITFEHENE 0.8 &
7z, Cave 3-yr I3 2019~2021 FOFHJiffERE TH S, ABC OfEIL 10 b > A 2 U
LTz,

(3) ABC O

WEAR BEGR-AI LA BB NS 7= 7 — 22w b EIE - BT S 7= JfE
2021 i s Boffe E A 2021 FifSE B O E
A ek 54 . . & | ABClimit | ABCtarget | Jfij &
cogeman | et T D | e | oo
2021 4£(44) | 0.7-Cave 3-yr-0.97 | — — 90 70
2021 (2021 4 0.7-Cave 3-yr-0.87 | — — 70 60
AT
2021 5 (2021 0.7-Cave 3-yr-0.97 | — — 90 70 78
FFATA)
2022 4 (4 %)) | 0.7-Cave 3-yr-0.97 | — — 90 70
2022 (2022 7 0.7-Cave 3-yr-0.86 | — — 70 60
P AT

2020 FEDREEABE R MK o722, o & FHEIE LT,
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6. ABC LISNDEBAKNDIZE

BUE, ARBECH LTI, FRTEE 13~17 cm KRl 0 HiFH 2 WIZ B HIR 23T
TWb, L, ARBECKT2 EERMIETHDIENEMETIL, 2L 0afExI%R LT
L7280, HHEB ORI CH Y . FEHARAOAERICBEAL CHLAHTH D, B
R Ffizmwam1E@mﬂﬂﬁwbt_k#ﬁLEMTwé(ﬁﬂ%ﬂnogﬁ
ZEE S5-I, BESREROREICN-Z 250, BlaEZHNsEsZ ENE
ihéo%@tw\ﬁmﬁ_ﬁ&@%¢féMLm\E%@%QWT\%W%%%%ﬁﬁ
WCER LTEBADREICSES DL Z ERRkDoND,

7. BIAX#

ERIRE « FIA B « K « IR Z (2015) HREMEAME BT 5~H LA DRk
R« AR - B E. FARESCE KR, 9, 1-14.

TNAEFNES (1992) Bris BAM N FEIRIZEB I 2~ 0 LA OGIFAEMZHINFIE. iBEE IR
il B AR AT, 25, 27-49.

BB ROKPEBRYS (1986) ~H LA . BEFD 61 4B HriE IR0 ki 3648 B b 5 XBR %6 3R
A EE, 6-18.

KRR (2009) VPA & W78 AL MEIC 3510 5~ U L A OFIRFEAM. Bk /K HfEat
¥R, 2,27-35.

K E-BLH—H (1991) BB RALEIR I IT D~ LA L IEAREOFEMEER. A
KAFH, 41, 11-26.

Bk 5 FLE - BIER - S - IEEFE (1991) FHBEALER RERICB T 5~
T VA BAEEEOEIEFJE ] & oA, HIKGE, 57,2023-2031.

(BEER - a)idek. SmEdL, ERIFEORE, \AARER)
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F 1. <A BARUEREEORREEREEREERE (F)

AR K H R LTS R I
B ORURAILME 2ol 3 JROXFILIE ZofM 3 KO RILE 3 SO RILE Zoft 3 M
1971 208 123 650 981
1972 212 124 614 950
1973 143 133 560 836
1974 148 138 507 793
1975 114 100 432 646
1976 140 135 481 756
1977 226 143 491 860
1978 163 114 461 738
1979 169 104 413 686
1980 100 44 1 145 93 352 80 15 447 685
1981 70 47 2 119 77 273 56 14 343 539
1982 55 76 2 133 58 217 71 20 308 499
1983 39 170 1 110 36 190 80 21 291 437
1984 46 98 0 144 36 218 96 27 341 521
1985 163 41 0 204 64 328 82 18 428 696
1986 178 142 1 321 240 430 83 29 542 1,103
1987 103 72 3 178 123 405 76 20 501 802
1988 63 100 0 163 8 274 76 11 361 609
1989 57 103 2 162 58 249 80 31 360 580
1990 88 141 2 231 67 239 78 20 337 635
1991 63 138 2 203 48 24 72 298 83 20 401 676
1992 62 119 1 182 29 28 57 272 54 12 338 577
1993 38 2 56 96 102 101 2 205 79 18 97 296 41 12 349 747
1994 35 2 52 88 104 138 1 243 55 13 68 321 53 14 388 787
1995 15 3 54 72 58 156 0 214 30 20 50 271 55 13 339 675
1996 10 3 33 46 39 91 1 131 24 20 44 231 51 15 297 518
1997 13 7 34 53 31 49 1 & 27 10 37 180 34 15 229 400
1998 15 4 27 46 29 59 2 90 16 12 28 163 29 15 207 371
1999 17 8 30 54 39 48 2 89 19 & 27 156 19 14 189 359
2000 8 4 28 40 32 56 2 90 22 6 28 152 20 13 185 343
2001 5 7 20 32 28 56 1 85 18 13 31 139 34 9 182 330
2002 15 8 13 36 47 45 2 94 32 13 45 102 21 1 124 299
2003 10 10 16 37 42 69 5 116 43 24 67 132 25 1 158 378
2004 8 5 20 34 44 40 2 8 28 21 49 131 30 2 163 332
2005 10 6 14 30 32 45 2 79 31 11 42 90 26 1 117 269
2006 10 6 12 28 43 59 2 103 47 27 74 161 33 3 197 402
2007 14 5 21 39 37 35 2 74 38 14 52 167 20 36 223 389
2008 12 5 18 35 36 43 3 82 23 22 45 130 21 19 170 331
2009 8 3 18 28 21 28 3 52 21 15 36 83 11 14 108 225
2010 12 5 15 32 32 30 1 64 23 14 37 76 9 17 103 235
2011 7 &8 16 31 37 6l 2 100 33 27 60 81 14 21 115 306
2012 2 3 16 21 16 52 370 29 21 50 99 15 22 136 278
2013 7 3 11 20 25 27 2 54 34 13 48 8 14 18 118 240
2014 1 2 8 11 17 32 3 52 28 16 44 8 12 16 117 224
2015 7 4 717 16 13 2 30 28 10 38 58 8 7 73 159
2016 5 1 18 24 17 32 1 50 17 11 29 37 8 6 51 155
2017 3 0 14 17 19 21 2 42 11 18 29 25 7 2 34 122
2018 9 1 8 17 22 17 1 39 32 11 43 28 3 4 36 136
2019 3 0 9 12 17 23 2 42 22 15 37 23 5 5 33 124
2020 1 0 13 15 11 9 2 22 13 11 24 10 2 5 18 78
2021 1 0 6 7 15 10 1 27 11 9 20 12 3 3 18 72

BRI D 1992 A LIFT O FHEIL 220,
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H2. A A BARTERBED A UIIAIC I 5 WSS B & IR RS
RO S MTEDL _
FKH i ik

F i %k CPUE A5 h&E WIUEEE . #% CPUE  i#% CPUE i@%k CPUE
1979 30,264 3.7

1980 38,545 1.7

1981 22,635 3.1

1982 31,875 1.7

1983 30,029 1.2

1984 11,896 8.6 25,530 1.8

1985 13,493 9.4 20,144 53

1986 13,578 18.2 29,392 3.5

1987 13,260 15.5 31,697 2.7

1988 12,634 12.5 28,644 1.8

1989 11,814 11.7 32,599 22

1990 11,949 9.8 29,101 2.9

1991 11,564 13.1 27,161 2.3

1992 12,362 10.9 27,624 2.8

1993 10,918 12.8 25,456 4.1

1994 11,552 13.1 28,784 3.8

1995 10,772 13.1 21,264 2.7

1996 11,118 10.2 21,979 1.9

1997 11,360 8.7 24,595 1.7

1998 11,145 8.6 19,790 1.6

1999 9,857 9.0 16,125 22

2000 9,682 10.3 14,608 1.9

2001 9,780 10.5 14,408 1.8

2002 9,563 7.5 13,405 33

2003 9,132 9.4 11,327 2.5

2004 8,679 10.3 11,311 23

2005 6,681 9.2 7,866 3.4

2006 6,858 159 11,047 3.5

2007 6,903 17.4 16,278 2.0

2008 6,158 14.5 13,794 2.5 7,536 2.8 9,379 3.0 6,836 2.9
2009 5,443 11.0 10,974 1.4 5,618 2.7 5871 33 4813 2.0
2010 5,308 11.6 12,793 24 5,365 3.1 4,685 43 3,565 2.5
2011 5,007 13.0 13,467 2.0 4,507 3.9 5264 56 4,070 2.6
2012 4,905 16.4 7,522 2.0 3,747 24 5118 55 3,946 29
2013 4,526 15.2 11,884 1.5 3473 2.6 5370 59 4208 2.5
2014 4,594 13.5 9,255 1.4 3,137 1.9 6,207 44 4437 3.5
2015 4,374 10.0 9,887 1.1 2,428 22 6,202 39 3,468 23
2016 3,737 7.8 9,789 L5 2,250 22 5322 3.0 2311 2.4
2017 3,418 5.7 9,516 2.0 1,302 23 4,055 26 1878 1.1
2018 3,742 6.4 10,028 2.1 905 3.9 5676 5.7 1,953 1.4
2019 3,242 5.6 9,330 1.7 1,138 23 5239 39 2881 1.3
2020 2,452 33 6,838 1.8 875 1.8 4911 25 1,252 0.8
2021 2,396 4.0 8,867 1.8 742 28 4261 22 1,210 0.6

BOE M TIIFIR LR 4EOEF 2, METIIAANEIEXKEGR 2, DT ED LIZREDS

AT

S
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PHETEE GRS I, AR (10 Zo#HE) BlojffE s & LT STV 5,
Ihb X, AilaK ikl 5 CPUE (U) IZATRIND,

c,
U,y =~

i,j

EXTCRpERLZ, XIIHENE (M@K 2ThTiund,
EFHHAL (H £7213/MEIX) 12k 2 & ERE (P) 1Z CPUE O&FHE LT, RATH
Shod,

1

=1

J
PZZEE@

i Jj=1

ERTHRALICR T 2 A DRES R (X7) LifgER (O, BIRERE (P) ORERITKRA
TSN D,

P=L gnpe x=
X' P

EXT T FARBRETH Y BRERES (P) 2A7HEKE () TRLIELOPER
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HWREMSI YHLABEXRBREICETIEREFOAERR

Rk 28 EOWEFITH VT, FrBRILH 0RO E M THE S o~ LA OF
WERE D 1996~2015 FORUHKIZH T 2B E L HAROHBZ RTLLEBIC, &
FRIRPEERINE v ¥ —KEREGHFZEFTIC L D BH S 7z 2003 4ELIEO F 2R B B AR
BT~ H LA OGN EEEIHERE (M) OMBAHFN L (BEZ2 2017), 22
TlE, BHRIZH (2018) 128X fFex . 24D 2 DOOUHE T & 1L/ ARl RS B 5 2 F .,
AAME A 2EROEFRESZEH T2 2 L2l Al, B, Mgk 4 0&FFHREFIEC
RLEZEY, BRONTET =200, WS ODPDOREEZBWTHEE #1772, LIz -> T,
L%l ERE, BEZ EF T BEERD S Z Lo, Mg s LTHRLE,

FBEILEIZETEIHLA DEHAEERER

B EILERICAIE L, IO MO EEEDO —>Th HF _EHia ok Sh -
WORERRZHNT, FE 3 (b, S, BB O E TH X I L 7R R
ZAEX 3-1 127, 1990 AEAEE T 13~15 em IS & » T2 R B/ D v — 27 1%, 2013
FEEITIT 17 em BTRIC A B, FOBITFERE— 7 13RO LN -T2, B, &
WIRTIL, BARMILE~ T LA - ~"Z A EPRIEIEFHE R E S 4072 2003 FFLETE D . B
FHHANIC L > TEE 13em ((KEK 11 em) RiFlTHmEEIEE 7> TS,

ZIVD KRR & AR — A CORR) 1 X - THEo iR L 7= 46 TR R A il
B 32\ RT, b, FmplifsEREIL. AL 27 FEEEFHE GEBE S 2016) DX 8
RSN T —# (2002~2014 43) 12, ZHVE TEBE I TE 72 1996~2001 4F45 & 2015
~2021 FEREMZ T DTH D, WEDIIT 2 MALREOLNINZDOEFDVRL . 3%
DFENMAFR E B 2 b, 3 A OIEREIT 2005 /£ (2002 F4%) Tz 72 < |
2006 - (2003 %) 8 LT 2007 4 (2004 %) (ZIXEIHE L= b DD, 2008 LA H O
RE L TR0, 2021 FFIZBWTIEENL 5 4 (2017~2021 ) D 25%Di#ERETE -
Tmo ERIZED D 3 mADEISIT 10~60% THER L. 2021 4£1% 30%72 -7,

EHREFBERBICE T LA DEHAAERS

HARRE v o 2 — KERAIIZEITIC L D 2003 FELIED ~ T L A IR E (B4 7
BHENTWS HEEHIEIT, FHEIED (2015) 2B, 727U, EE THE), 2 2 Tl
PR E R AR 3-3 12RT, ZAUCK DL, 2 AND 3 ANRED KL 72
DAEIMZ D, 2004 40 2012 4F D X D2 4 AR S WS A b iuTz, 2021 ALK& R
NimER LD, 3 Q018 FEMLRE) N A2 5,

RELAROFHAEEEK

REERIR ORI E RS A DL O L TR,

KA, HARROER DS RN R M S 72 2003 4£005 2021 4F L L7z, FHX
. BRRISHIS SE T, 2%, 3 k. 4k, SO 4 XOPITRRE LTz, Flnhl] AR EH
(@) 1. HFHRFEICOWTIEGERIZ (2015), FriBRIIHEEIE ) (2017) ZE->7 (FO
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REZH), 2B, FiBRO SHEOEEIZIL, 2003~2021 F0 5% & 6+ DR E CE
AT LTS EBRE 2 W2 (100 ),

HARE, B RSEROFREEREIL. MEER 3 TR LZEERRAE, ToRIZ
ML EECEEBRRE L0, T EFNERSEROEERE TS MIX Lz, KERE L
WROFE—ERERRSFIRR LR U ERE L, KHED OHE R OFERIRE RS,
BRAEOFEERRIRE RS A, FRRIT 2 3 1] (BKAER~FEER) OAFIokTI &
XL TRz, REREROFRBITEEREIT, 3RO FRERDEAFIL TR,

A fin 2 3 4 5+

AR 69 110 145 171

i I 24 47 69 90 107
ak—EHE

HEEDETR R OFEIZIZ Pope DA VY (Pope 1972) . “ERIAIRAIIEIRES 2 51 5E L
776

M
N 8% = Na+1,y+1 eXp(M) + Ca,y eXp(?) (1)

a,

2T, NITERREK, CIiRifERE, a TFER, vy IXFELZ R, BRETHRE M 1L,
HA - Ao (HF 1960) (2L 0, kEfFlez 9ms L TR M =25 + K&HiF
B 9% =028), 45k (RAT :4), Sl L (RAT 50 1T, Q). Gz,
FARIZBIT D 5kl B & 4 MOEBREFITE LV E L,

N, =—C“’y N, . exp(M)+C, exp(—M) )
? C5+,y + C4,y ’ Y 2
Cs
N, =—*N 3
5+, C4jy 4,y ( )

7272, BEF (2020 4F) O&TREEIL. 2~5+kilxt L T@RXE ATz,

c,, exp(’d)
N,, = 2 @)
7T (I—exp(=F, )

BITAE D 2~5+% A O FIE(5)X &2 W TR LT,
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C.. exp(]‘j)
F, =—Inl-——% (5)
E) Na’y

FOEAED 2~4 5% 0 F X, HIL 34 (2018~2020 4E) @ 2. 3. 4 mDOEAEHRD F D1
EEYTIEDH, 4D F & SHEDO F BT 5 L9 ITHRIEFD 5+ D F 3R,

ERBRIRRAEIX, 2% 0, 3% 0.7, 43kl E&a 1 & Lz,

Fo, REEAERIZBT HEFEOFMBIPEEAEX, ROFETHEB Lz, £3. HH#E
EHBIRICBW T, FHREIRTE OEE 2 H O THEERR RS R CEA T R E %
LR T, FF THEER—E AT EEHAE O BRICUTE R 24 Tidd . S4FERmT
OFHMEEFH LTz, ZOVEICREE BT T, SEORBEEN T L1, &
DIRE A R DTz, T OB E BT FROFEEFEICHENT 5 2 & T, FTHEAEKICBIT &84
DA R E A R LTz,

RALA BXREBERBEOERSMA

adk— MENTZITV, BiRE, BlRET L CEEAE2RE L (e 3-5, k.
FEHCE BT —#DBIEFITROLNLTND I D, RHEEEEZZ GLER LD,
REEREOFEMBNAERI T, 3~ 4 BANERTH DL L OO, 2013 FLREIL S+l
HEWEIS TIRE STV, BIFEIL, 2006 23k b2 <, 2010 4EI2 b BiE DA &
TRORENWE =7 RH LN, ZRUBRIEED Lkt T b, BasbERE &I
U k978 Z2oR L, ifsEEI A1 2005 4, 2009~2010 1% 16% 5 %/~ L, D% 20~30%
DOHIPHTHER L7223, 2017 ELIEIZHIIN L, 2021 4F1% 23 %725 72,

5| A3k

PRI I« JARHUK - A - JERIEE (2017) SRk 28 (2016) 4RFE~ 7 LA H ARG R #E
OEPRFEAM. Rk 28 AT A E AL K OGP 55 3 ik, KEET - KEMF
Jo - BB TN, 1834-1851.

TRIER I« J\ARER - iU - JRBIEA (2018) 3k 29 (2017) 4R~ 7 LA H ARG R #E
OEPEAEAM. Rk 29 FEF AN EED KO SEE IR 5 3 S, KPET - AKEENF
JE - FUE RS, 1924-1942.

FEBIEHT « BRI - JURIEKR (2016) SFRK 27 (2015) 4FEE~ 0 LA H AR AE O & IR
Rk 27 AR TR E QKO i SE R IR 55 3 o0 i, KEEIT - KERAEWIEE ¥
—, 1728-1741.

OHEEIRE - FHEAE - AR - PR Z (2015) FARRH A ARMRICET 5~ T LA DK
R- A - EIRE. B ARERCE KT, 9, 1-14.

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

M E— (1960) /KPEAEM D Population Dynamics & 736 IEE B, GBI, 28, 1-200.
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HEEN4 SEOMADRELY 1

FE K EEVFPENTSE T LA 7~8 HICHTR A ICB W THE 4 m OB —A br—
NaERWTEIMAEREZ I L TWD (FIEOFEIELILNE (2017) 228), KA T
BRESNTZ~ T VA 1 OB E & L3R 3 ARSI L - TS L)z
BOGfER 3-2) & DORRZMIER 5-1 (R Lz, Mg DOEE/ X — 13 2000 % TIE K
S AR bOD, ZOMOFEHLTITLS —FH L7z, 2000 Ffka BRI L TR L7256
| MAOSAAEE L 3 MAOWRERKZOMICITARRBERIHRO b (X 4-2,
ANOVA, P<0.001),

1 B F DAY AR FE 1 2016 4E#% Tl 2011~2015 ERREEIC L TEVMERBNIC 8 > 7228 (il
S 4-1), 2018 Ak TlE 0.17 F/ha & Re TR <. 2020 FFH&ICEBWTH 0.57 JB/ha &7
0. 2016 FELLRT O HBEIE & g9~ 2 &b TEEICH > 7=,

R 4-2 OBRND 3 IR REE TR L2356, FMEIZZ2 228 2020 8k (2023
FIIE) IThBWT, el b Z ENRAAENT,

5| A3k

Grafen, A., R. Hails (2002) Modern statistics for the life sciences. Oxford University Press, Oxford,
345 pp.

FTEE - B R - T - HIEREE - tE 5 (2017) 9 BIRFEMFE A, FRk 27 £
JETIS WK PEVTEAT ZE T AR, 0TI W K PEVBTEBIT JE AT, 43-48.
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F#
R 4-1. 1SR OSAREE (Frhuft) & 3R (ONEE, FrBRAbm £ 3
BT 7)) OBf%
2018 kT 1 WADDHAEENMET /272 DIR LTV, 2021 4818 oK EEYE
FERFFERTERE K 0 7ERK,
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X 42, BRET LD 1 RAOSMEBE L 3 mafEREOBR (F)
K 4-1 DIEHR HAFVE & 772 372 2000 E5% & fRHT 2 SRS Uiz, Sy 8o —
YA PR-D728 (Grafen and Hails 2002) . 1 ik A6 D /3 A7 95 FE 2 XS HA . 3 i M B 2K
BV LTz, WA IR, RARRT 95% THIX M 2779, 2019, 2020 40 1
AR E N SHEE LT YRR O 3 A DR 2 RER TE LT,



FRA-SA2022-AC-71

HEENS SEOMADRELY 2

KEEGEIRMIIEET  AKEERMIZEE % —  EAEIRE Tl 2016~2022 4 7~8 A IZFKH
W BHR R ORI BV TR (@iE 6.8 m, #H 1.0m, &HEEA 20mm) & Hw
TEMHOREREL FZM L TV D (AAREBILBEMAEFRHE), 2055, v LA 050
A L72 K 100~180m D E A (iR 5-1) ZRRICT~ T LA 1D HBURI A2 HET L
776

i SRR ORISR ORI 2009) 1IHEDE | MEHERE 6~11 cm OFEMKE 1%L L
THoTo, 1RO MBURI & FHEFORR AT~ 2 72 CPUE-LogNormal £7 /L (FEEF
2004) ZHEE L7z, EuXxy v FICHHET 5720, BUME (0.1) 272 1 ok s 8
M CRR L, ZTOBRKRMEE HESE Lz, AESE, =V 7 (BKHE, [WBE, 38
B3 77 R), KEZHAZEE L, Thb 3 BEORAEERZET 7 VET L E SR
L7, iiPAZEHOEELZE 2 T Akaike's Information Criterion {2 K A 7- 10 5 )LEIR %
fTolfER, FABFELZV TE2ELET AN MET IV E L TCRIZNTZ, CPUE O k
Ly RER T 2720 RA METUZEIT 2R EAFEIR O F/s — 5 1) (Grafen and Hails
2002) ZRD7-,

CPUE D/ — 3 V4413 2016~2021 4RI/ THEW A D K L T (2K 5-2), A
T TIL, FHB ROKPFEMRTERFZEATIC X 2 F84 TR Bz 2018 4F (2017 44%) K& TY 2019
(2018 k) D X 5 B e A E OIRT (REX 5-1) ITRBO Lol b DD,
2022 £ CPUE fx/h 3BT VIKAE L 7 o T2,

5| A HK

Grafen, A., R. Hails (2002) Modern statistics for the life sciences. Oxford University Press, Oxford,
345 pp.

RPEGHESE (2009) VPA Z W TR IR ALE A 38 1 D~ A L A OB IREEM. S5k /Kb
W, 2,27-35.

JE®F 7% (2004) CPUE #EYE(LIZH W LD HEEHFHT 7' e —F . KERIENSE, 68, 106-
120.
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ET /LD CPUE fi/h ) (HH), TT NVOMEIIAIZROZ &, BHIT 95%
EEXMERT,





