FRA-SA2020-SC04-1

T2 (2020) FEARYTEILREFOERTE

IKPEMTIE « A RS KPEBIRIIZERT KPERIFMIIEE v & —
SRR « ALHEE LR A DT FERAEHEPN K EERRBRS . AL IE LA S AT ZERAE th K RERR R 5 |
AbTEIE TR ST FER A A K PE AR

= #

ARRHEOEPREIZ DWW T, BB 2 B/ L7z 2R — MENTIC X 0 HEE LT, AREE

DOEPREIL 1985~1995 4E|Z 94 F~466 T b > L HIIME M 2 7k L 7D 1, 2008 4E % T 255 F
~451 T Lo CTHERE LT, £ ORI BRI X, 2010 LA 130 T h o & FlEID |
2016 4E1% 37 T b AT L7228 2018 4E1% 79 T b >, 2019 4E1% 107 T~ &N L 7=,
BT 1998~2005 413 100 T b Hilf: THERS L7223, £ D%IEA LT 2016 420 12 T b
YETHEA Uiz, 2017 41316 T F > L RTFEA AT EElo 7228, 2018 4213 11 T h o L
IR E 72 o7, 2019 4FIE 24 T b AZEIIN L7z, 2010 4IRS TR W FFAEERIRIZ L 5
IMABEDER TN LEFREN D L TR, RO LEERIMARDIERTA G S
., BIREORMRMDICE ST LB Z B, 2016 FLEITE T OHEIMMEM A LS55
DML AKIRE LB EIMRVKIEICH D | A% OEPRIICITF EMEEEDBLETH D,
2012 4FLARE CIT B EE DS LLBR ) B v o 72 2017 AEAREEICHE X 2019 AEREEDINAIZ X v g &
TN TWD D, 2RO OFEREBAEEICTHFLGIEL 2 ENEROBIRIZ L > THEX
EEZLND,

YRk 3LAE 4 AICBRfE S MEPLHEE SR 2B AP ERE R i) Tl AREBEO A
PEBMRAUTIZAR v r— « A7 ¢ » 7 RIBFAFERMR (HS) Ml SN TW\D, RRFHAERE
& (MSY) &8 28 (SBmsy) (. M L7 FARERRICESE 112 T o LHEE
SN, ZOREHEINED & ARFREEO 2019 FFOBLHEIX SBmsy & F[E%S, F72 2019 4FD
X MSY 2 BT 5 KMELIRIFER U L o7z, BlABOEEIIITAE 5 4/ (2015~
2019 ) OHERENS THUXV ) SIS 5,

ARERHZ BT AL EE S >\ TR g%$@hﬁ*%fé@?%(%?~ﬁmwﬁ
—2A) IZBTABEElE UL MBS EIC B W T EMICIRE SN LD TH 5,
INHIZOWVWTIE, AT =V RV E —28E2RTREIEEN S,



FRA-SA2020-SC04-1

5 | m fii%
BAEDRE FIZBUW T MSY 2 FE4 5 K%
SBmsy 112 T b o | IeRFehebpER (MSY) R8T 28l
B RFHotEPE B MSY % EHLT 2 iEE (AEREF)
Fmsy (0 7%, 1 7%, 2 1%, 3 %, 4 LA )
= (0.11,0.77,0.57,0.92, 0.92)
%SPR (Fmsy) 13.7% | Fmsy (Z%t)i9" 5 %SPR
MSY 120 T b > | s RFife A PE &
2019 FE OBl & T
SB2019 24 T h o | 2019 FE DO fa
2019 fEDifEE (IRELREL F)
F2019 (0 5%, 1 W%, 2 W%, 3 W%, 4 LA F)
= (0.16,0.57, 0.88, 0.95, 0.95)
%SPR (F2019) 13.9% | 2019 4F- D %SPR
%SPR (F2017-2019) 15.4% | B4R (2017~2019 £F) DI EIT%H 3 5 %SPR
MSY % FEBL$ 2 KK 5 R
SB2016/ SBMsy 0.2 2019%@%%%@\ B KR PE B MSY % 3281
THEAEICT D
F2010/ Fmsy 100 2019#@2%2“%)50)\ e ARFHoEAEPE & MSY % F28]
I 5 I\ D b

*2019 i ORINFK D T T Fmsy O L% H 2 5 F Z%SPR #5 L CHRH LR 7= R

BAERR Ry r— - 2740 v 7R (ACHBERL)

Bl EoKUE MSY % FHL3 5 k#E% A5
T E DK UE MSY % FHL T 5 K%L IFIEFE T
BB OE)H e




FRA-SA2020-SC04-1

N

BET DL (FIFmsy)

1
2019 1990 5
0 T T T T T
0.0 0.5 1.0 1.5 2.0
HAEDL (SB/SBmsy)
. B IR HaE T EF RIS
msSs
(Tho) (Fh) (Fh) Y (%)
2016 37 12 16 0.98 43
2017 61 16 17 0.88 27
2018 79 11 27 0.89 34
2019 107 24 29 1.00 27
1. T—2+tvk
ARG LT — %ty MILATFDO LR
F—H¥ vk FEHEG . BRI A

GR IRV IEE ARMA R REHTA OKBF, ALifEE)
R - AR RS (EiEE)

TR e - BWEAETRHER (RMOKER)
FEPRIRERE KGR (biEE)
EHRE M AR OV e R s OKFET)
R A A JHRE M AR OV e R s OKFET)
HARFELCAREL (M) HFd721 0.295% i (AL 1983)
WSS ) & LB A TR O X eI RS OKPET)

3 - FIRRAPERGHER (BMOKER)
THEMEREREK G T & (LifEE)

*Xak— MBI A F a—= 7 Th b,



FRA-SA2020-SC04-1

2. H&e
(1) 4345 - [mlE

T, FESEE AT &0 ALl dEEE B AR, Y Rl R, B O R—Y
JWIRNETH D (K 2-1, &Ry 7iiZe 7 —7 1983) , M - shfadiic, B AYE S hokign
SY NI VIR, AR—Y ZHEORE TEE L0 b, A% 1L 2 5 ICITIEA AR
WZB D, BIEBKEDOR Y 7 OFRELAARMFREET D03, —EHITA A=Y 7K T, &
HIZ I~2 AR T 5, BAKR THRORIL, “BRy e LT—HOREIME & HICE
HE£LTEEL, IHRICRET D,

(2) i - BE
AZEED 2007 4, 2008 EDIEEY B L OWRBRIHIEIEED ) LA bR Ein-KRE B X
OAE-REORBRNEZ RS (EIBIEH 2013)

L, =292.2/{1+1.086 x exp(—0.955x 1)}
/i
W =0.469 x | >%*2 x10°®

e L, =307.0/{L+1.191x exp(-0.876 xt)}
"W =0.884x L*% %107

Z 2T, LEFEEAER (mm) . WHKE (g) . tiFlTH D5, Z D& AW THEE L 71l
FRICRBT DR EARELZ X 2-2 183, FlmORER BIZOWTIE, EIROFED LA 1H
AEERICHAER S L, TORBELA LRI Lz, HmiX8~9mMTho, MAET
DERITIER RO, pliER QA ORRIZEITH & 720 | FEpiC LD RRDOEN
T2 Z ENEEL 72D,

(3) RN - PESH

PR U7 fal, PEIRSG OV 2 AR DI E T 2RA v 77 b 7e o T, JRWFIFOBE) -
MLEZITHR <25, VOO VI —HEAT 2 EEB B L, 2O TIERFE T
TOMEKRBEEAT D (EUS « =% 2009) . PEUNHIE 9 Af)~11 H BACHREEED N mWIE &
T FIRL - (LR TR R L ONUEHE D fe il e & CREDRS %, PESPEIHEUT 1 EINII Y 72 0
2~4 [A]C, 1[EZ 2,800~4,500 k7% FEIRS 5,

(4) %EZT%@:F%1¥
FRINZII RIS A T Uz REEIICIE I a2 2SR T 5, ATEAICERS
T5ED Jcﬁé(‘:\ MOH, IR, A VM, UM, ATt AT IBR LS ESER

RO ER~% (EH 2003) ,



FRA-SA2020-SC04-1

3. BEOKR

(1) HZEOHE

ABREOR » 7%, WPAIEROEERZE (LUF, WIK) LnRRsE O, RdE, B
L) OBGFTHRMEIND, FiRFEOTRW, Y. B IO AT IR R SEREIC
Lo THERY LTFTORO L IICEIEIND, BIfE, WEICE DML, NTFEb UL
T EDLL) Ay Z—he—h BT, Ay F—he—) IZXD5bDTHD, 2014
FEETITRIEERD 6 BIFLEL HARMBICE T 2 MEOHREN 5D TEY ., AARMBIZETS
INEIREDIRIERN 1~3 5| AR — Y 7B T S EOREREN 1 BIRE L 5D TV,
A=Y ZHHZBT DiInRIREORBERT 1 BIC= 720 o7, —J5, 2015 FELIRRIT A A
R L O R —Y ZONFREOE SN X, 2017 FI3RiBERD 7 5% 507, 2018
AR 5 BIRREE & 72 o 7223, 2019 AFIXFFOYA R COMMMNHIN L, R ED 7 BIRE 4 5
HOTND, B, RRHEOR Y FE&RORBIEZ HEEE LT, 2012 44 FHILIE, AR E
To X sEL% ) % 2008~2010 4E & FEVEAE L L C3 BRI 2 2 L2 B L L2 B =M H
HlAMERE L CTIThn T D (ke - HEPN - A KPERERYS 2020)

1 EFE S i 15 15 ERit T g
HePN ) — R
A A LIFE LA B AN FIALED, &
] ) . ER ) e
MHEEOE FEEE OEll b

HEWN A — 2. W& Bl HEW A —

e ) Y
H A FIAL ~ B FIALIED
il 4 HEJH 0 6~10H 1%Ll
FR—= 7 R~ Mk ~f B
H A i L~ B 4% FFHR~ =54 ULl k
e A 3~5)
= 10~11H
AR 7 HER A~ R S GIRT Ok LA E
H A FlrL~ S 4% RN~ B
ST EE 9~11H 0% LA
FAR—Y I R~ R MAE~p

(2) FEEOHR

ASREEOYFH, MmN R OHER 2 X 3-1 L3 3-1 18T, FjfsEEIL, 1980 1L
H42 100 T b 20D 30 T b A ICHECD Lizs, £ o®EIN L, 1990 FUHTH-ZIX
100 T F B E THIE L7, £O% b EAMER A3EE | 1998 4212 200 T ~ A #8 % 7=, 2000
~2009 #:1X 96 T~151 F ko CHERE L7273, 2010 A=LAREIIE L 7=, 2015~2017 1% 16 T
~17F b & 1985 FLURE Tl b 22 RIL T dH o 7243, 2018 AT AN Z#Z UC 27 F h oy
2019 A 1E 29 F h o ko,



FRA-SA2020-SC04-1

MR L 2 0 B, 1980 4EfIE 17 T-~56 T > 725 72748, 1990 I A~ THIM L,
1998 42121 168 T h > & 7257 (X3-1, % 3-1) , 2000~2007 4% 100 T b > it THER
L72®DbH 2008 LS LT 2017 1L 5 F o & Ze o723, 2018 4R3I L T 13 F K
v, 2019 4FIL 8 T b & e oz, MEIRBINIC 2018 4E L 2019 A T 5 & HARHEDfE
BIX10FT o7 T by, AR—=Y2#TIE2 T ot 07 T gl Lz,

NI L DR T, 1985 4E LIRS N L, 1990 AE{42 5 2000 4EfRAT -1 17 T~43
T R CTHERS L7212, 2011 FFIC 17 T R E TR Lz (X 3-1, % 3-1) , 2012 4FICiEF
CHIIMLT 25 T h & RolcD bSO L2y, 2019 FITHTFED 14 T F B
MLT22F b &ieoi, MHERAENZ 2018 4F & 2019 4 Lbikd 5 & HAMEOFE T 11
T oS 14T b~ AR—Y 27 TIE4T N7 F o~

AR BRI R A X 3-2 IR T, ERAFIC & 0 B SR AL R B OYEHE SR O
Hnp A sE BT 1980 ARV EE TIIFA E D 0% & 1A TH D B TUEAS, 1990 44K
WCA S T 2RI L7 (X 3-2, Hak - HEN - M KERERYS 2020) , O kfaid 1997~
2009 1L 2 fE~6 (HENAE STV 223, 2010 FRIC 02 (HEE TR LT-, D%, 0
A DOUSE R ENT D 2RV IR AN & . 2016 4E1213 100 BB L ERAK & 2o 7-, 2017 AEiT
0.6 BEIZHML7=H DD, 2018 4£1% 300 TR % FlEl-> 7=, 2019 41213 2017 4% %2 5 0.7
BREIHEMLT,

(3) VST &

ARREEC T DI EORIES H BT EMICEIEEICH 0 ES R E LT, B
A7 7 & 972D, 1985 AELUEOMNTEb LB LA v ¥ — bu— Ltk b5h v 7 &%t
L& Lo ARMEEE (BUT, AR o g E Wz (Wid#*k 3-3) . hE
OIS B L LT, /NEBEMICOWTIL, dbHRE EMOKPER R S TV 5 iy
Bt % ST EEMEIC OV CIALEE BHOKER G O R () 8L O @ik
TP Z . RISV TIE, 5 2 FILFEIREMICE TN 000 « OB - 1F o TR
MWOITHEES A, TEnHWE (R 3-4) .

HARMZI T 50T b LOAFEMEEIL, 1980 7% =5 1990 0% % ¢ 13 F~
22 T8, 2001~2009 4E1% 10 THErF4. 2010 4ELAREIX 7 THEFLEE CHERS L. 2015 A=LARRIE
4 T~5 T CHRBE LD (R 3-2, flid#k 3-3) . 4 v ¥ — be—LofiffEiut,
2008 - TH L Z 1 THERIHE THRE L TR, ZTo%IEEd L, 2019 4512 0.3 T <H
Sfc, AR—Y ZUHIRT DT o LOAEMEEIL, HANWE & [k 1980 FR1% 4 & bk
L "C 2000 F=LAREIEI L, 10 T84 FREIVD . 2017 4FRLARRIT 7 TR CTHER L T 4.

EEME ORI REIL, ANEBEM T 1980 FARETPEICE <. 1980 FERE TR L72As,
1990 4EAR LR, IRELFBIDEZF2MTHI TN 2006 4F £ TIERE 2B IT A BTV
(f 23R 3-4) . SUTEEMTIE, 1980 FARFTHN G 1990 AT T TN L7228,
2000 FEACLIRRIER & 2B BIZ R STV (FE R 3-4) , EEMEOITHE I, RIS
WX o TENALID A, 1990 1% - & il L T 2000 AR I3EFas LT,



FRA-SA2020-SC04-1

4. BROIKR

(1) BV D Sk

JEHEE TR AUTZEHERE (LUF, ERED Ik v Rt Sn - Eimplia R (K3-2) 125
SWT, aAR— MEHTIZ LY 1985~2019 FEOFRIERER, EiRE, BRI F 25A
L7z (WEgR 1, 2) . =a— MEHTTIE, 2005~2019 40> 100 k> LA EDOMENT b
AR ORE#E(L, CPUE (i EELD) ZHW, Fa—=2 7 5 To7, Ta—=r 71280 T,
i F OHEENARLZETHD I EDERINTZI2D, REEND ZOBJEO =D v
VPA (Okamuraetal. 2017) OFIEZEA L (MEEE 2 BLOWEEE8) . 7RBIT4E,
ETIZOAEED X 5SOBETNRE W, £/, INFREL GO THTEHIC &
H72 9 0 RADHEMEREDOBZ NI TONTREY, Fa—=2 7B 5% ak— Mk
O FERICEOMGESL, HESNLD 0 MAEREERICITS] S EERLERRL TH
5 (fegEe)

(2) EIREFEEOHER

YL 3T B RO AR CPUE (HBIERT) A, JRIERNICR D & BARMBONT
£ LD CPUE |X 2008 4EIZ 7.6 b /& 72 o728, 2011 4RI 3.4 b MBI L= (ffi e
3-3. Hi/E 3-3) . 2015 AFLIRFEIX S BT LT 2017 451X 0.7 b /8% T L7273,
2018 4R 2.1 b LN L, 2019 51X 1.5 FU ML e oTn, HARMEDO A v X — b —)L
@ CPUE 1% 2010 FI2 5.2 h o /MEE mVMEEZ R L, £ O%¥EA LT 2017 41X 0.8 k /4,
2018 4E1% 0.9 ML 72 o728, 2019 4E1% 1.6 b &SI LT, T, AR —Y 71T
® CPUE It EbLTHy X —br—L L0 b EWEAAN TN D, FR—2 7D
2T EH L O CPUE X, 2004 45123 b 8% M2 7278, AL LA L, 2009 4ELARRI 1
% Flal> T\ b, 2015 I BRI 0.02 N @ e 7r>7223, 2018 441X 0.3 k
VI LI L . 2019 4FIX O LT 0.09 Nl e oTn, — B, AR—Y ZHEOA v X
— b —/L® CPUE %, 1998 4ELIAMT 1 F U /HELL T CHERS L Tl 0 | 2013 4E LU I3 IR
<VIEIFEO0 RATH T,

Fa—=r e UTHW RO EAEE AT ML CPUE 815 E (fli 21X 3-3, fili
JEFE 33, FEANIAE B RN 5) (X, 2008 4EIC 2.15 F THUN L 7% AadE L, 2017 4E121E 0.09
Llpodz, 2018 AT L T 0.37 & 7257243 2019 413 0.18 L8 L7z,

(3) EIE L IRIELEOHER

Fa—=27 VPAIZ L o THEE L 7o Flnn G, Tl EiER, & s HAR
DOHERS . AN RE L FAEERIR, TR L OREEIA 2K 4-1~4-6 L3 4-1 1R T GE
HIHEE R 2 B L OGR4 B1R)

BRI, 1985 AELAREIE N LT 1995 4E1Z 466 T b AT EE L 7=, 1996 4FLAMEITIE IR % fF
WA BB L, 2001 4215308 F b k7o 72, 2003 412 382 T bk THIIN L 7= 3
O L, 2004~2008 4E1% 255 F~290 T b FLEE CTHERS L7z, 2009 A= LAKRIE 200 F k>
% Flalo TRUMEA A e & . 2016 421213 37 T b o Ll BRiRIZ e o 7223, D% L <
2019 F1E 107 T b & 7p o7z (K 4-2, X4-3) , ITFEIT0mATERESR, EHERL b



FRA-SA2020-SC04-1

AR R LTV DA, 2017 Fkffds KO 2019 4Rk#fIS 2012 A4 LIRS CTIEERERAY 2 W IDA &S
e (K41, X4-2)

BlfaEIL, 1985 4E> B IMEN 256t & . 1995 4F(Z 239 T b 12 L= LT 1998~
2005 1% 100 T ~ Hii#e THER L 7o, £ D% L, 2009 4121536 T~ & 72 o7, 2010
FEIZIE 58 T R ATHI L7228, FFOYE LT 2014~2018 451% 20 T > & Flal-> 7=, 2019
A THMLT24 TR bkrofe (M4-3) .

1980 AEARBELARE DFBAERLREIZ DWW T, MAREE . B EICHT 2 MAZED K (FARE
XIhE# RPS) OB %X 4-4 (237, ML, 1985 4E0D 5 ERE LML, 1996 4% T
6 fE~13 {2 THEW L 72 2N HHERE L7z, 1997 4RIC 21 {82 & femfil & ik L 7= 1413 2007 4
FTT7E~19BETRE SEW L SO L7z23, 2008 LR 2RI L C 2010 4Ei
T 1 {ERZ TRl 7=, 2011 42O 8 fERISHIIN L=, ZH BARR IR : 258 % | 2016
T2 TFHREEINETTHRIEE o7, 2017 EB L2018 4EIC, N FN 34ERB X
O 13 fHR & HERE L7tk 2019 413 2012 4ELIRE Tl b2 b9 EEB L HEE STz, HIT 5
FETHRD &, 2016 FFERRFENFEF T D7V RIL & 72 o> TV DAY, 2017 kdEds L O 2019 47
FRFEIE 2012 AELARE CIILLENZ \ VRIL T H D, 7272 L, BRI X 2 EEFEO 0 A0
HEBIZ DO W CIEARHEEME D @ < . 2019 FOIMAREIZ SV TEA B ORI X 0 55T
SNDAREMENRH D Z LICHEERLETH D, 2010 FOFMAREIL58 T~ ThH Y, 2007~
2009 FFOFIfa R (36 F~52 F hy) &g LCTH A7 IEeh o722, 2010 FOMA &L
FFITD I ZOBOERLERFVEZ T bT—RIZhoTz B2 b,

FAEFERR I (RPS, MR/ BIAE) (X, 1986 D 29.6 F/kg 725 1996 =D 3.7 Jé/kg
FTWD L=, 1997~2006 1% 9.2~20.1 B/kg THEW L7208 HHERS L 7=, 2007 412 31.6
F/kg \ZHEMM L7205, 2010 421X 1.6 FB/kg & T E TORIKMEIZ /2 > 72, 2011~2012 4
IXHIIN LT 20 R/kg 2B A 7273, 2013 AELAREIE 5.7~10.4 B/kg THER L. 2016 4213 2010 4~
WCIRIRES D 1.7 RB/kg & 72 572,2017 3D 72 DB E CTIMAREN KR E I L7729,
RPS % 20.6 fe/kg &HEAN L7, 2018 AEITFFONEA LT 11.5 Jé/kg & 72 o773, 2019 1% 24.3
B/kg \ZHEIML7= (X 4-4),

RS F L IIEEI S OB 2 X 4-5, 4-6 B L OWHREE 4 (T3, FElB O IR
X, IEORYZ HD D LiRICkT 5 FIEaM 0k LR o8inL, 2000 FRIC A -
TREWWIREEDS BV TN A3 2012 A2 LARR IR L, 2017 41X 2000 FFELARE Tk & 7e o 72,
0 MK 2 F L, 2004~2005 FIZED o728, ZDkiE 05 % Flal b kKHETHER Lz,
2014 AELIBEIZ IR T U CIRVVECHERS L Tl v, JEYEAE (2008~2010 4F) & thikd 5 &
2019 T RREITHA LTV D (K4-5) o 4F 4 B U7 i8R 5 F 13, 1985~
2015 1% 0.30~1.62 THERE L T e (MR ERF4) o FAEIZE IR - 72 1992 20> H N
ERA R HAv, 2008 FFIZE < Aoz, EO%, 2009 T Liza3, 2013 A2 )NF THEN
L7c, 2012 4 =M DARE, I8 & & 7o 1 JJfE 5% ) & % 2008~2010 4% JEHEAE & LT 3 HIHI
W52 ExEBEE LA ENRBEITh T D (- FHEN - 8K PERBRY 2020) .
AP OB 2 BN U7z F 13 2013 AEBARRIR N L. 2014 AFLDARR ISR EE O FEE (1.16)
Z FlE>TW\5,

THEREEIA 1L, 1987 FED 37%0>5 1992 4E121F 19% E TR L. 1996 4E £ TlE 40%% F[A]



FRA-SA2020-SC04-1

> THER LTz (K4 4-6) , T LARRITEEIR L7228 HHII0 L, 2010 4EI2 55% & Vv MEZ R L=,
Z OBITRME R AR S AL, 2000 FELLE 35%% Blal > THERS L TN 223, 2017 4RI 27%I2
P Uz, 2018 AT N 34% & mi < 72 0 | 2019 FE1E 27% & 7 o 7.

WEARBE DR ClE, 2018 AR 2000 72 & HEE L TN ey, AR OFHECIE 1.3 /8
EREL EFEEESNT, 2O EHFEEZ, MEEEOFAGO B TIX 0 A0 X O
BNLZTOEWREZ D ESHETE RN o722 & I Y5ZEMR 2019 4F12 1 fal L
THREINIADT-Z LIk, ZOWREIERND X0 BLFEZ S U 7 &R A E 2
XHbol-Z LTk D, FOMDERIT DOV TIIMERERE OHEEED S KX 2T 720,
2018 FEDEPFE T WEEETIE D 63 T F o d 79 F F A EHEIE S =28, 2 2018
FERBEOERBER D EFEEICL D & ZARKE, 2O EFEEX 0 MAICIREIND
72, 2018 FEOFHAEDOHEEIZITHE L, 2018 FOBAEIIVEEE S I1TIEE CED 11
T Lo TH D, ITHEDFFIC oﬁ@%ﬁ% L7z B EEHOIRY ML, EFROLFES
 ak— MEFT TCOF 2—=22 (E CPUE RCHRAIAEDEINRONE) L LTW
Do Fr DBEEARIARD L O BN EE /LRI ~DBEN LI TH D,

HH il k=
SB2019 24 T~ 2019 FE DO F fa B
F2019 2019 FEOEIT (BIERELF)

(0 7%, 1 %, 2 %, 3 7%, 4 A 1)
= (0.16,0.57 0.88, 0.95, 0.95)
U2019 27% 2019 fE D EE S

(4) MMAEY7-vfERE (YPR), MIAEYS7-VHAE (SPR) B LOBUROREL

%m¢@%%%M%Lfﬁﬁf%mﬁﬁétw\%E@F@%%&m(iitmﬁ%ﬁ%
Do Tz EARGE LT84 O SPRIZXTT 5, ENH - 725546 O SPR OE|E) (THE L=z
X 4-7 12”9, %SPR X EDMRVEERZVEE & 5, 1991~1995 F-1% 15%% LAl->
THERS L7228, 2004~2014 45 % T 10%% Flal-> THER L7, 2015 FELIBEHOMEN L, 2018
1T 16.0% & 2o 7208, 2019 1T 13.9% Th > 7=,

BUR OWHEIEIZHT 25 YPR £ %SPR %#[X 4-8 |Z/RT, ZDOL X F OEREE LT, F
Bl 31 4F 4 BBl S MEBRELYEE S B D S0 BI 58 ) IR\ CRe R Frgi AR PE i
MSY #3845 F (Fmsy) OHEEIHWIE FRAIED 2019) ZHWiz, £7-. HFElHE
IR E I L OEGAREIAIZ DWW TS Fmsy HHRFOEZ M L7=, Fmsy I$%SPR (ZH#5H 32
& 13 7% YT 5, BUIROJEMEE (F2017-2019) 1X Fmsy 2 F[El W . F0.1, F30%SPR % |-
[l%,



FRA-SA2020-SC04-1

HH fiEl e
%SPR (F2019) 14% 2019 4D %SPR
%SPR (F2017-2019) 15% AR (2017~2019 4F) DI %t 5 %SPR

(5) FAEPERIR

BlifagE (HE) AR (B oK (FAERR) 2X4-9107R-7, ko HEHE
FEVEME T 290 ) 1T LV . RRBOBAERRICIEA Yy r—« 27 ¢ y&
RIBHRREH ST g (FREIED 2019), 22T, BAEEREGZRO/NT XA — X HEEIC
M3 57 —#1%, FAak30 (2018) FEOEPFHMICHES B E - MARES L, ﬁm@ftﬁ
B3R/ M EZ DTS, IMAEOEZO A EMHEITEE L TRy, FAER
DHIRT A—=H T FRITTT,

FAERERRK e ik H C.FHBE a b S.D.
Ry lr— e A7 4w 78| FNERHEE il 0.022 51,051 0.620
ZZ T, alIHS OFIRE TCOFAEEMBOME (T)R/ke) . bliX HS OFivm & 72 5 Bl
= (h) THhHD,

(6) BEDEREE FICBWT MSY % EH 4 25 ki

BILE (1985 AE-LARE) DEREE FIZ I\ Tl KEFpE A E B MSY %ifﬁﬂ“é%ﬁ%% (SBmsy) .
BLOMSY 2EB T 58 E (Fmsy) & LT, bidoo MEEUILYEESICBI§ 2 AF7ERE &
e ICBW ORI HEEM GRENED 2019) & FRITRT,

HH il fii %5
SBmsy 112 T h & | s RFrpeEER (MSY) #3287 2 8ifaE
B RFHtEPE B MSY % B3 5l (AR F)
Fmsy (0 7%, 1 %, 2 1%, 3 7%, 4 LA 1)
= (0.11,0.77,0.57,0.92, 0.92)
%SPR (Fmsy) 13.7% | Fmsy (253 % %SPR
MSY 120 T b o | e RFfeEpE &

(7) EPROIKAE - Bhia)ds L ONEMEE D KHE

MSY #EB T 5B AE (SBmsy) LiffEDORI (Fmsy b L <X Umsy) % H¥UEIZ L7-4H
Fray b (EAFr—R) X410 BLOEER 7 12~ (BEE (F) Ok (F/Fmsy)
%, BFDF OFREFD T C Fmsy DL % 52 5 F Z%SPR A L TROIEE | £
DFEEDLTH D, ABFECIKIT S F L, 2000 LU (2001 £4 %< ) 2015 45 % T Fmsy
% B> Tz, 2016 LA Fmsy % FEI>TE Y 2018 4D F (X, Fmsy @ 0.89 i,
2019 1L 1.00 5 & Ze o7, FTo, ARRECIIT HBIMA I 2000 LI (2001 FF4&FR<)
SBmsy % Flal>TE Y, 2019 FEDF AR SBmsy D 0.22 {5 TH 5, BaBOH @)L, IE



FRA-SA2020-SC04-1

5 4[] (2015~2019 ) DOHERE M HEIX W &< b,

HH fiE fii %
i K Ffe P B 2 F2H D BUARIZ X% 2019 4R
SB2019/ SBmsy 0.2 | HNIRLTERE TR SRR AT *
BBk
I RFFEEE R MSY % B 5 IEEIZ5 5 2019
F2019/ Fmsy 100 |
EOWIEED I

*2019 AEDIRIRED T T Fmsy OIIEIEL 52 5 F 2 %SPR #i5 L TR Lk 7o b

BlfaEokUE MSY % SEH4 % kUE% TR 5
TS E D /K Y MSY % EH 925 k%L 1ZIER T
B A EDH)N e

5. BRFHEDFE L H

ARBEOEPREIL, 1985~1995 4F|Z 94 T/ 5 466 T b o~ & HIMEM 27~ L7 Bl
L. 2016 121X 37 F R ACETHA Lz, £Otk, SR & 2017 FAREEDO A
WL DHEAN L, 2019 4% 107 T b & 2o 7z, BAEIZ OV TS 1990 0112 239 F b
ANTEE LB L, 2015~2018 4F1% 11 F~16 T b > THERE L7223, 2019 451524 T H o
WZHEIN L7z, 2016 “FLIRE, BRE EBAECIIETOBEMNR A LNE R, EMMIcHAD L
KR L LTl ERAKEIZH S,

2019 OB EIT MSY 2Bl 5k¥EL FEIY | ZoEhmiTiEE 5 4F/” (2015~2019
) OHERE ) HRIZ D &I STz, ARBRICRET 2 M 1T 2000 4 LA & REE DB
TUNz, 2016 205 2018 AR FE TIX MSY & FHLT 2 KHEZ TEID | 2019 FIXIIIEF T & 742

27,

6. TDith

BPRKED I BRI EIZE HIAATWABUR AT T, 2012 F R L v infFEikE s
A ROV M SE OMCER W CEIRBIE IS AT 72 8 B 7o 1 s & 3 Bl B AR
L H EEFENF S TWD (g - HERN - fEEKEERBRYS 2020) , MEAXIRE L
o7 v — MEER (RRERE 6) Tk, 2019 4EFREEE 2 DIV DIRIEN LA, 2018 AEAREE
OB T 2 EHRIT D7 2L LTERBEICIEE TV RNEEZZ6ND, 5% D
BlEFEEHANGET 2 2 EBRNETH D,

F 7o, ALHEE R IC 1T B KR LS EIR S~ D SRS O I oA RIS KR D
RV~ ORBEOR Y 2 6 72 b TR REMEDS TR STV 2130 (REFIZ2 2009) . 1A
BEIIKIEIZ L > THELZZITHREMEDH D720 GREIEH 2015, M 2017) | MHEEFEEREEIC
DONWTHERZLIVEND D, KRAFEOFEINRMA~DEREER OB B a5 i
Bt 20 E RS 5,




FRA-SA2020-SC04-1

7. BIAXH

Ry R —7" (1983) ALHEEJERIEE DR v b DA, B, Bk DR > OFE
g¢. AbMRE N ROKPERRER Y, ARifi, 44-59.

EMGFETE - =ABIESL (2009) 1.1.2 A8 w7 SRR 19 4R EE v oK ERRBR G S e 2, kg N
oK EERERY, Aifi, 21-27.

EUEEE - BB A - IR - BTHER] - B FAEQ013) HAWrmMZRIc Lok i
ALRREDF A E L & Pl - Y XBAfR. H/KEE, 79 : 383-393.

A EMES (2003) A& v . ifEAMIE b SR b OKEBE, SIEREE)), b
WEERTEAE,  196-201.

EHF S EISFETE - R RAEE - BRI 4% (2009) ALMETEFEESIS RIS BT B v &R
DA L OV fEB) A, JLKEFR, 76 © 1-11.

e - FHEPY - SRR ERBRY (2020) AN v (ESC A ORHE~ A — 7 igfEEk) . 2020 4R
IKPEEG IS PREe N &, ALVRE LR A A TR AR K PERTF ST A,
http://www.fishexp.hro.or.jp/exp/central/kanri/SigenHyoka/Kokai/  (last accessed 15
December 2020)

FREALT - BHOE - KOS - 3RHKAR (2015) UTFED AR » i) n) & Y ER R

MY, KEEMEE, 79 : 333-351

HIgh - (2017) ALMBEEL OFR > 7 OEFEOBUR. A FIMEEE, 49 : 481-485.

HasF - IR - SElE - PREFIRE - IR - EP)IMk+ (2019)  “FAk 31 (2019) 4F

FER » 2l AR EE O B EE S 12 B 3 2 AP SeAR BE s i E

https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/detail_hokke h.pdf (last

accessed 15 October 2020)

Okamura, H., Yamashita, Y., and Ichinokawa, M. (2017). Ridge virtual population analysis to reduce

ﬁ% ﬁ%

the instability of fishing mortalities in the terminal year. ICES Journal of Marine Science 74 (9):

2427-2436.

(BEE - REST. 5 B APl T B Bk


http://www.fishexp.hro.or.jp/exp/central/kanri/SigenHyoka/Kokai/
https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/detail_hokke_h.pdf

FRA-SA2020-SC04-1

1
140° 144°

-48°

N,

1410”

X 2-1. KRy rEdtRftoifasyy (Ky 757 —7" (1983) & kZ)

450 35
400 | | 30
350 |

4 25
300 |

> 250 | {1 20¢

ﬁi O

¥ 200 | ] i<

¥ 154
150 |
100 it 1%

—o0—HE .
50 ]
O 1 1 1 1 1 O
1 2 3 4 5 6
&F

X 2-2. A v rEACREECERT D8 PR E  (REOBR (MEEOFEHME) (FELE
7™ 2013)



FRA-SA2020-SC04-1

770}
717z
22
ZAal
zu}
[z}
(17|
A 2
!l7 |
21777 |
7777 —
% 227 I
7 77,
M7y |
7 77 B
% % I
A YzzzzZ8
777 ||
%777 |
7R 77,
w7z |
2

7777
: 7777 |
HM A7
R /77 |
B [z
8 g 4z
el gL I
NN 77
cLIER v
Gl ._._M M m [
EZ0B2 0@ | 1mj
[
| I
[ e

NE) ERY

610C
8T0¢
L10T
910¢
S10C
v10Z
€10¢
1oz
T10¢
0T0¢
600Z
800Z
£00T
900
S00Z
00t
£00C
<00¢
T00¢
0002
6661
8661
L661
9661
S661
v661
€661
661
1661
0661
6861
8861
L861
9861
S86T
¥861
€861
861
1861
0861

BOHER

AR B ACREE O

3-1.

N4+

12 -

(28D g

=

2020)

R

i

HEOFE R IR R OHER (ke - HEW - MEAEKIE

PR

A riEde

X| 3-2.



FRA-SA2020-SC04-1

12 o @O B 1R
025 m3
10 { @4 LE
s -
6 4
Ed

5 Hﬁﬁiﬂ!

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

35 - @O0/ 1%
O25% 3%
30 1 magLlt
25

=20
15
2 10

Ha

HHHH

EEEH (BE
(] (03]
1985 =
1987 ::-]
1993 F/—/—— e w
7 | I | W
2001 ::—:l]
2005 F—=T =
T | I I ||
2011 /—/——m

T T T T T T T T |

a mn ~ o ~ O M N~ O
0 O A O D o o O L e B
a a O O o o O o O O O
— — - o~ (o BN | N AN NN

7S
41 ERBIETRREOWER £ EIC 2010 L A HEA L7 AR T,



FRA-SA2020-SC04-1

140 1 popr mip D24 W3 DagLlE

Wissil

=
o
o

=]
o

HREE (Fh¥)
& 2

N
o

o

T )
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

500 7 DoOi%
450 4{ BE1i% ]
400 | D20k H
3% I
~ 350 -
N @4l E H
‘. 300 - H
=250 A I B
e 200 A I
¥ 150 - I
2 I
= moj H
> H Hi
0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T IHI
o] [#))] —
o0 o i
(o)} o o
— o o~

1987
1989
1991
1993
1995
1997
1999
2001
2003
2005
2007
2013
2015
2017
2019

T
X 4-2. FmBIEREEORE 4 B 2010 FELIEEZ LR LKA RT,



FRA-SA2020-SC04-1

© 99 o999
610¢ IUWRLURBS
L102 R —
5107
€10¢
[ T10C
600¢
£00¢
5002
£00¢
1002
6661
L66T
5661
€661
1661
6861
£86T
G861

EE)

COIAE (f

——————
1 /861
—

it C—1 S86T

U & AR OHER

-@-RPS (E/kg)

ié::
25

o L o Y] o
o~ L i

(EE) ¥HYI(

4-3.

NS & FAEERDIZE (RPS) ORRAFHER

4-4.



FRA-SA2020-SC04-1

——07%

1%
=275

IL
=
[42] <
?

o o
N (=)

— —i

(BH) B

o
ol
o

0.00

19851987198919911993 19951997 199920012003 20052007200920112013201520172019

FAEMR D F ORAFEHERS

4-5.

[ 610¢
LT0¢
| STOC
| €T0C
T10¢
| 600¢
£00¢
S00¢
| €00¢
T00¢
| 6661
| /661
5661
| €661

| 1661
| 6861
| /861

[ 6861

15 DOHER

o

&

4-6.



%SPR

1

4-7.

100

80

60

% SPR

40

20

0

4-8.

10
20
30
40
50
60
70
80
90
00

FRA-SA2020-SC04-1

1985 |

1987 |

1989 |

1991 |

1993 |

1995 |

1997 |

1999 |

2001 |

2003 |

2005 |

2007

2009 |

2011

2013 |

2015 |

2017
2019

BAEIZIBUT 5 %SPR E DORRAFEHER
%SPR (NN X OB REICHTHIHERD D L X OB MBEDOEE Z/R
L. EXEW (RVY) L %SPRITVNE L (K&EL) 5,

r 160

yan

0.1

F2017]

F30%SPR
Y

YPR L 140

- 120

- 100

2019

2019 80
- 60
- 40

- 20

~
S
-~
.
e ——-
-
i .
- L T —

00 02 04 06 08 1.0

0

18 20 22 24 26 28 30
FiiE (R &)

1.2 14 16

HAROWIEE  (F2017-2019) 2% 5 YPR & %SPR @ %

YPR(g)



FRA-SA2020-SC04-1

2000 4

—_
[9))
o
o
L

mARS (H5E)
3
S

500 1

0 ' - T T T
200 300
HAERE (Fh)

FORIEEAL 31 4 4 Bt S e TE B

X 4-9. Bl MABERORLE (FAERIR)
. 2019

YEMEAE B3 DA SERE R Rs ) Co A S 7o FAEPERIfR . 2018 A fEIT
FEDEITO TRT,

N

—_—

HBETX DL (FIFmsy)

2019 1990

0 T T T T
0.5 1.0 1.5 2.0
HAEDL (SB/SBmsy)

4-10. e KFFpcEPER (MSY) Z#3BLT 5 8ifE (SBmsy) 38 L UNMSY % L84 HifafE L
(Fmsy) (Zk19 %, BlAERS X OVELEOBKR A7 e v )



FRA-SA2020-SC04-1

F3-1. By TiEREEOEEE (FY)
H A FR—Y 7 i o
E WE W | E IR W%ﬁ%i Y’E}ﬁﬁf}?i W
A 5]
WOER ROER | WER SR
1980 28,567 14,033 42,600 48,826 91,426
1981 22,043 34,453 56,496 52,271 | 108,767
1982 23,673 15,703 39,376 6,995 46,371
1983 12,969 4,212 17,181 15,897 33,078
1984 14,166 6,280 20,447 17,471 37,918
1985 7,545 12,322 10,640 3,454 18,185 15,777 33,962
1986 12,054 8,270 17,434 7,813 29,488 16,083 45,571
1987 20,397 11,571 20,457 7,041 40,854 18,612 59,466
1988 23,185 17,031 17,908 7,424 41,092 24,455 65,548
1989 25,105 13,326 24,869 5,344 49,974 18,670 68,644
1990 52,699 11,586 22,734 5,646 75,434 17,232 92,665
1991 48,445 19,523 18,846 3,885 67,290 23,408 90,698
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 26,239 | 101,827
1994 77,369 19,439 16,862 5,810 94,232 25,249 | 119,481
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 26,984 23,657 12,201 130,277 39,185 | 169,462
1998 124,626 24,450 42,930 13,079 167,556 37,530 | 205,086
1999 88,431 18,624 15,788 10,546 104,219 29,170 | 133,389
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 41,179 11,049 125,584 25,615 | 151,199
2005 79,775 14,586 18,688 8,745 98,463 23,331 | 121,794
2006 55,560 19,744 12,557 10,758 68,117 30,502 98,619
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 39,439 17,533 4,515 5,311 43,954 22,844 66,798
2011 28,281 13,592 8,171 3,038 36,452 16,630 53,082
2012 29,391 13,266 7,859 11,452 37,250 24,718 61,968
2013 28,413 10,861 3,664 3,357 32,077 14,218 46,295
2014 15,317 8,705 504 1,263 15,821 9,968 25,789
2015 8,252 6,769 160 437 8,411 7,207 15,618
2016 6,364 9,004 149 235 6,513 9,239 15,752
2017 4,047 7,264 760 4,705 4,806 11,969 16,775
2018 10,467 10,596 2,292 3,720 12,758 14,316 27,074
2019 7,043 14,256 661 7,363 7,704 21,619 29,323
R (HAL: Fy) 2oV TITRBRBEL ST,
BAYE (PhJE) o AbEiE vhA R R I S B S R R (P YEX - B E. 20044F & Y AbviEiE B AR YE)

FORME () IORATER S CIGMEATERESE)  (BHUR ~HEPI i 0 SR BHGIHIC 351 C IR IE R 2 IR 2 b )
A=Y i (IS + ACHEE A IS R R B IR R (T« R — 7, 200846 K0 A3 5 7 I (RAME) ) .
AAR=Y M GRED  EAETER R CLWEHAPERBSAD)  (RHENT ~ AR ORI 510 TSR RE TR0 b 0) |
AR R GENED PR CLEMATERESE)  (RAIES £ O R— 71 (&, 6, B, 50,

A RBD) ORI RO A5
20194 00 1 P I ALK BRAR A MR, OIS > C IR
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KA1, A EACREEO G IR R

e s HWEE  BAE AR RERES BAERYIR

(Fhe)  (Fh) (Fh) (FHR) (%) (F&./kg)
1985 34 94 21 463 36 22.3
1986 46 123 22 649 37 29.6
1987 59 163 33 841 37 25.8
1988 66 202 46 1,001 32 21.6
1989 69 233 55 1,115 29 20.3
1990 93 263 83 806 35 9.7
1991 91 303 105 1,051 30 10.0
1992 66 348 109 1,289 19 11.8
1993 102 412 143 1,232 25 8.6
1994 119 463 218 836 26 3.8
1995 149 466 239 1,249 32 5.2
1996 144 369 187 699 39 3.7
1997 169 425 147 2,080 40 14.2
1998 205 451 112 1,086 45 9.7
1999 133 387 121 1,899 34 15.8
2000 137 343 88 974 40 11.0
2001 129 308 116 1,062 42 9.2
2002 122 313 103 1,232 39 12.0
2003 140 382 95 1,906 37 20.1
2004 151 290 72 677 52 9.5
2005 122 262 108 989 46 9.2
2006 99 255 72 1,184 39 16.5
2007 125 280 52 1,652 45 31.6
2008 147 275 50 1,436 54 28.5
2009 96 192 36 556 50 15.6
2010 67 121 58 92 55 1.6
2011 53 125 38 810 42 21.2
2012 62 115 13 288 54 22.8
2013 46 89 26 222 52 8.4
2014 26 54 19 108 48 5.7
2015 16 42 13 138 37 10.4
2016 16 37 12 21 43 1.7
2017 17 61 16 338 27 20.6
2018 27 79 11 126 34 11.5

2019 29 107 24 594 27 24.3
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WEEH2 HEAE

(1) BIRGHR G IE

1985~2019 4ED 0~4+5% (A LA LEEZ LD T 4+ (T AT N—T) LKL T D) O
TSR, MR, BIRE, 2 adh— MEFIC X D HEE L, ok — MEFTIZIE, BRI
L0k B RNRE R A Vo, AEE R R IR B O B IREEAT & R 2
F21OWYE LT, T2 T LEOKDYIZ 80%REENEINT 5 & L, BEREISILHE
2T 80%E L7, EIFIRILIC X 2RO ZEITZE L TRV, FlhIREICI3A
FEOIWE) ORI TR E (e 2-2) 2 AWz, BERFETHHRE M I1X0.295 L {E LT

(AJT 1983) ., 4FHppIEREEOFHEIZIX, Pope (1972) O E AV, 77 A7 L—
T OEWREN DWW TIL, PR (1999) DFHiEE Az, KD B DAL mfE E AT
Y{l CPUE (ffi/2# 3-3, #i2EE5) 2HNWCF a—=2 7 %{To7, B, Fa—=7
W2 720 FalTHE- O FAEOHREE DAL EEDOBK D 7=, U v VPA (Okamura et al. 2017)
DFIEICEAS LS R AT 4 i,

(1) Rz & v Fmpl &R 2R Z G5 LT,
M
Na,y = Na+1,y+l X eXp(l\/I )+ Ca,y X eXp 7 (1)

TIOT. YR, alXAEEbE L. N IZRTFREL. CIRIRERE. M —HEdHTz b O HRE
LR TH D,

L, BORAE, Rl — 1R ORAT pD) | Rl (77 A7 =7 AT |
(2) ~ (@) RITXVFHEL,

M
Cay X exp(zj

N,, = (2)

Y -exp(-F,,))
C M

N  =— " N xexp(M)+C._ . xex (—] 3

p-1y Cp'y +Cp71’y p,y+1 p( ) p-1y p 2 ( )
C C M

N =—PYN =—P N xexp(M)+C_ _xexp| — 4

p,y Cp,lly p-1y Cp’y +Cp71’y p,y+1 p( ) p.y p( 2 j ( )

LR F T, RolifE (ZF—F v F) DAME (B) . (6) CKVEHE L,
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C.y xexp(M]
‘ 2
F., =—Inj1-

a,y

(5)

Fay=Fa+y (6)
Z 2T, Fay lZyFICHBIT D amfOEREL
ZZTCROLNFRRF G (7) AT &0 FERIERIREE Say 23RO 72,

Say = Fay/max (Fyy ) (7)

FAEOEIBIEIR E RS L OB 8) . (9 RCKVERLE,
By = Ngy X Wqy (8)
SSBy = YatoNgy X Mg X Wgy, )
T 2T Way I3y R a IC B D IEM OB E (MR 2-2) . maidaikic
B o (HiR# 2-1) Tho,

2012 - TFEHILIE E RS TON TR Y | ITFEOREITZORELZZ T TNDHZ N
EBEZOID, MIKIEEICIT DB R T, RIS 0 mADOIRELIEX 28X DIRNR->TEH
0 VT TIIE A EE AN E N & B 2 DT 2007 FEAREE (BAK 2017) (SX1 B BEAEEY 2R
FEXTR B STV D (P - HEN - EEKERERYS  2020) , T OFBEEZETH-0,
MR OWEES (P - HEN - M KERBGARBRER) MV, 0~4 mOEREDOLE
i & mAEE AT CPUE OEBMEA AR DG 9 L 9ICF 2Rz,

RFNNT 4 OEZ AL (0= 1<1) % 0.01 A TEESEHAIC (10) RUTR LSl (4+
W% 3bLEE) OFEDOL ha 2T T 0 TRAT A p OMHEEYI N R b /NS < e Bl
IR LT,

R

! i !
Favy_; —Faty

1
Pr, =7 Y1 (10)

F‘L"Y—i

T PV AR T 4 THEICBWTT =X 2B EKTH Y ITHEOHKH & L
TS5HEEZHN, RUZIESOL he 2T T 4 THEOETHD Z L 2T, p T
— X% i VL LTe B ORKEE (Y-i ) 1B T 2HEEMBE 7 VT — 21285 Y-i fFD
HEEE & OAEHR A D FLAME (Mohn 1999) T %,

HRITAE (2019 4E) @ 1%Ll E ORI SOV T, FOKRE SIS L T{F AT 1 ik
T LT, WEORREEZBRBSE L TFETH L, FOFE~DFT VT 4 TELDT
L7z BB E (11) XCTEHL, Thah/MET DX F 2H40E LT,
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Fa—=  ZHIBNE, e EOBSEEN BRI . ESRNFE L L HRED
2005~2019 FF & L. (11) K&EF/NNET D Far 2010 TR R D T,

EEDJEaE- (=N
4+ 4+ b\1?
Obj = (1-N)X Zy [log(CPUEy) — log <q {ZazonalysalyBaly /Zazoﬂ“'ys‘w} >]
4+
FAX Y (Fap)?
(11)
L L7,

ZITMERT AT 4 OFES (0=A<1, FEATAIREE 8). 04,3y F a iR

BT 2 MIRIEEEORIG . Say Iy F a kDRI T H18IE, Bay Iy F amD

EHERTH D, qld CPUE & EIFE & ORMRZ R IIHREL b 1% CPUE & B E DI

DOFLE A F3 /37 A—4% (Okamura et al. 2017, Hashimoto et al. 2018) TH Y. TN T

cov(log(CPUEy)10g(24%0 2a,ySayBay/ Zato 2aySay)) (12
var(log(23L, 2a,ySa,yBay/ L4to 2a,ySay)) ’

q = exp (52, log(CPUE,) — 2%, 10g(24% 0 20,y SayBay / Tato QaySay)) (13)

ERFEEND, MizonTiE (10) K TREDEMF OV Fr AT T 4 TNRAT A (p)
WO TR bIE e HfE (0.09) & L7z,

Ol (2019 42) 0 2 sREL N OFEBINEEAREIT, B 2 M OBIREOFL LE L
EWVWIRED S & T (13) Anh, 35kiE (14) X BHEE Lz,

0~2 5% :
2018
Fa 2019 = 5 #jy X Fyt 2019
y=2017
(14)
3% :
F3.2019= Fs+ 2010 (15)

T RTOHFIL, MS-Excel B X UWESEE R O 8y 7 — RVPA (Hi#f)1] - [k 2014)
AW TITo T2,

B, BLRTITHED 5 O I EATIIEREL CPUE 2 F 2 —=27HEH& LT
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ER LTS5, IR 0 iR DY i 72 EMTHON TR Y | RS RKE < A1k
LTWAHHT, K CPUE % 0~4+iEDF = — =2 JIEEE L LCHEMAT 2 Z L REEE S 7
STETWD, MARDOZELFLEHNRE L WEDOAHZLTIHED B REBORERH
% T, IS EIN L B 2 DD, D IR SRR 23 B IEE (3
&b%%#ﬁF)ﬁk%<wm¢éﬂ%ﬁﬁ%D\ﬂ$~%%ﬁ®?n = 7IBIT D%
PFEROIGENX, HICEL OBREFEREZ KB TE TR WAREER H 5, Z ORIEOMIRIZ
i\W%EQF@@%E CEWTERBFEORIEDO LY L EE T, FlZ LI F 2E
MNCHEET D2 HERBZ BN, THICIIFER I L OF 2 —= 7128 T HHMRPALE
Th D, BUE, BRI LY Fh5] CPUE OREFUZMIT 72IERORMEEZ T TnDH LA
THY., 5%, TOBERIMEEEFEFZEAT L2 L T BREOMEICEL RWF 2 —
SV T FEEBE LTS PELE LTS,

FAEPERIMR RO & e KR AR (MSY) % FEHL 2 K UEDOHEE OFEMMIC DUV T,
PRk 31 4R 4 IS e MEBULMEESICBT 2B S oWmEE FREIE)
2019) BRI N7V, T 2T, MSY & B 2 KEEOHEEIZIL, BT L7 AERRE |
R 30 AR FEFR A E A LA O i SEE R T R PRI AW - SRR EMEH STz,
Tlebb | FAEEBMRITE M CHEE S 472 1985~2017 M AEDINA &E L OBl ARl
ALKy — A7 4w 7B L, BIRFECREL AERE, Sl EARER L ONEED
BICEN VI 2 L—va VORMTICHW b, 0, BIRERT, KEMmORESRE (F
i) @ 2015~2017 =D FEME (F72 B PRk 30 4 FE &N T Feurrent) (ZH5< H 0
EL7e (W #R 2-3) ARBHTERRE EEREICADOEBRRRLOND Z L6 fEROF
BIOREIL, BIREEICEREZ AR S & & oBRR0 S o TR MR 7228 2
2TtV DLEOSRMERS LOEH LeBAERBFRO FCiibhicyIalb—va
NTRWT, EERIRREIZ IS T 2 T B A i KA b T D TRIELR IS Fmsy, €0 & & OFIfaEN
SBmsy, “FHRIRAE The Kb S U7 il & O SR E S i R A2 PE R (MSY) & L THEES
7o

5| FA3CEk

NILFEEZ (1983)  [JKPEFS ) —X 46 JKPEFOMAT &7 £ OFiE L w@EmE) A
Stk (), O, fEEAEEAR, 91-103.

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

TSP JIBET- - [T 56 (2014) VPA Z W T EKPEB IR OMGFTS5E R (& D &Hk
—HORGEY. OKPEMBEMTIE, 78, 1-10.



FRA-SA2020-SC04-1

ERARHHERER (2017) 2017 AFIZALMEE A THAE SHLT2AR » TAFHERIZ DWW T RERITZEIT
A, 833. (A T4 ), AT http/lwww.hro.or.jp/list/fisheries/marine/att/ima833.pdf

Mg - FHER - K ERBRY (2020) AN v (ESC A KR~ AR — 7 k) . 2020 R
IKPEEIRE PR E A . ALVl LA ST TER A /K PERFZE A,
http://www.fishexp.hro.or.jp/exp/central/kanri/SigenHyoka/Kokai/  (last accessed 15
December 2020)

WRA—EE (1999) VPA D AFH & EBE. KEERE RIS, 20, 9-28.

AR < IWTNA WL - 528 - BREFER « IRFSIE - ¥k + (2019)  “Fpk 31 (2019) 4F
JEA » B AR OE BRI (2B 3 D AT B SR R
https://www.fra.affrc.go.jp/shigen_hyoka/SCmeeting/2019-1/detail_hokke h.pdf (last
accessed 15 October 2019)

Okamura, H., Yamashita, Y., and Ichinokawa, M. (2017). Ridge virtual population analysis to reduce

the instability of fishing mortalities in the terminal year. ICES Journal of Marine Science 74 (9):
2427-2436.

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.

e 2-1. Ky EALREEOFERBIRAE (%)
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R 2-2. B OFEHIAE (g)
R A H (g)
¥ 07k 1% 2i% 3k 4% LA
1985 95 192 320 402 443
1986 88 178 297 374 412
1987 87 177 295 370 408
1988 85 173 288 362 398
1989 78 158 263 330 364
1990 80 162 271 340 375
1991 89 181 302 380 418
1992 87 176 293 369 406
1993 81 165 275 345 380
1994 920 183 305 384 423
1995 89 181 301 378 417
1996 84 171 285 358 395
1997 90 182 304 382 421
1998 103 209 349 438 483
1999 89 180 300 376 415
2000 78 157 262 330 363
2001 78 157 262 330 363
2002 84 171 286 359 395
2003 85 173 289 363 400
2004 70 142 237 298 328
2005 88 178 298 374 412
2006 9 183 304 383 421
2007 76 155 258 324 357
2008 73 147 246 309 340
2009 75 152 254 319 351
2010 85 172 286 360 396
2011 91 184 307 386 426
2012 920 184 306 385 424
2013 105 213 355 446 491
2014 101 206 343 431 475
2015 98 199 332 418 460
2016 108 219 366 460 506
2017 115 233 388 488 537
2018 127 257 428 538 593
2019 99 201 335 420 463
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MR 2-3. RARFHgAEER (MSY) 2B 2 /KEOHEEIZMN T NT A =2 (FRH
&7 2019)

HARFET ot R E BEUR Feurrent
- fin ) BEAES s N .

¥ (&I, 9) (1D (1 2)

0 0.295 0.00 81 0.125 0.15

1 0.295 0.00 164 0.840 0.99

2 0.295 0.80 273 0.628 0.74

3 0.295 1.00 343 1.000 1.18
45%Lh E 0.295 1.00 378 1.000 1.18

HE 1 :MSY ZEBETH/KEOHITE ORI L BIR X, Rk 30 FEEEFEFM o
Fcurrent D& (2015~2017 FEH O F-X F OBIE) TH 5,
TE 2 SRR 30 AR EE G IR T Feurrent (2015~2017 4EJfa ] -8 F fl)
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HREH3 REDOM

(1) AbHgE 8 O & Wy 7o i & OHER

ABRED I ERIE 1998 4E LI LT 1980 4ELIFE THRAK & 72> T D28, 1980 4ELARI
ORI AEHE L ED H D & LT 1956 FELEDO2E B L O ESIRICBIT 28 vy F Ok
WP EOHREZSE L L OrT (iR 3-1), SEOHRMEEIT, 1960 FRIZ1T 80 T
~200 T h > CTHEE L. 1970 (852 200 T b v 2 2 7208, 1980 4ERATH:C, 2FET
50 T hoB, ABMET 40 T BB Liz, 0% 1998 A2 200 T~ &2z
TP LTz, 2015~2017 4R1% 17 F F o THERE L7223, 2018 B LY 2019 i 34 T
hor L7z, EMARENNO R TRZ EETIEEICDRWBER THB L T\ 5,

(2) JEE - ECENEIRS K OfIIHE o HE Bl R 1 ka1 B

MR 3-1 B L OIS 3-2 I FIREIC L DD 5~6 &2 505 EE - KAEHEE X
OHEORRDR g EZ R LT, EE - KEEORER T, AR —Y 7 REIEMR 5k
—Y7) BIO®%RERSRER (&) TZV., WIERFOMEER LS, 1990 FRIcHn
L. 2000 FARATHAT DT T 10 F~17 F b U FREE O @Ml THER L 7=, 2008 4= LR I3k
EEA R S, 2017 A3 ET08 T hrbleo7=23, 2018 4F1X 3 T a7,
=27 TIL 2016 4D 0.2 T h 75 2017 AEI2 4 T R @ L, 2018 4F 4 4 T h 2
JECHERS L7278, 2019 4R 7 T bR £ TN L 72, HilfEOBERL, ZORA IR
() 2BV THRH %<, 1990 4E70 5 2000 AEARETHEICIZ 7 T R 2B DELH LI
7oy, 2013 FE TIE 5 T b UHifE THER L7z, 2014~2015 FF3A LT3 F ho ol
23, 2016~2017 (X 5 T b ZHEIN L 72, 2018 A1 L T4 T b & 7ao72A3, 2019 4F
EHOEINLT6 T hordeole, #%ETIE, 1998 FEET2 T~6 T FTHREL TV
DEDOHBRBA L, 2004 F12IE 1 T RiiE e odo, 2011 2T 3 T R 2B Dl L
7RoTe iy, 2017~2018 4T 1 T F o THERR L, 2019 FIF ML T2 T hr & irolz,

(3) MR R I ORES &

MR T 5 ABEF OBEREN W EDbLEBXOBF v & —ha—u) O%&E (K
v AR AR 3-2 B X ORI 3-3 12T, HARMBIZBIT 20 TEbLOA
TREEX, 20 THERIHE CTHER L Cu 7o 1980 - R & x5 & 2000 FARIEEME MmN &
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Wi 3-3) , v ¥ —be—LofFEEKT, BELE 1 THE% THBL LN, £0
BIXD L, 2018 4R13 02 T CTH - 7=, AR —Y 7 HBIBIT 200F £h LoAHEEEI,
A A & [A)RR 1980 AR5 1990 AR £ T 9 T~31 THITHERS L. 2000 4ELLREIE
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AA T T2 E~OEENRHM L, 10 T & e o7, 2017 FIXRTFEO 9 FREEI VB LTT7 T
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DTSR . ST EBMIC OV TIIARE RMOKER G OWT R (7)) B LS EE
M ER A | JRERIC OV TIL, 3 2 FEFEIRERICE SN0 - O ® « 1Eo
FIREEOITHER A, AW (iR 3-4) . EEMEOET RSN, INEBEMET
1% 1980 AFARAT T E < | 1980 AR AT L72A3, 1990 AR LIRS, RSB DOEFH 23T
HILTUNZ 2006 = F TIERE B (LIZA LT e, ST EBEME T, 1980 A LHT =0
B 1990 AEARAFTITHNT THIM L7223, 2000 AEARDARR IR & 228 (LIX A DTV e, JEAE
MOITHEEZIL, IRERICE > TES A LIS 23, 1990 A47% 1 & bl LT 2000 41134
D LTz,
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iR 3-1. REBIOIREICKT 28y FoififEe (B h2)

£ E| {7310 42 [E] B E| (3] 42 [E]
1956 120,349 121,162 1988 93,751 104,160
1957 104,944 105,562 1989 103,325 114,945
1958 47,642 47,933 1990 121,482 133,605
1959 100,185 100,300 1991 112,104 130,385
1960 115,798 115,978 1992 88,405 97,564
1961 184,898 185,248 1993 126,509 135,529
1962 120,425 122,218 1994 145,581 152,503
1963 150,089 150,393 1995 168,276 176,603
1964 202,900 204,888 1996 173,834 181,513
1965 106,031 107,288 1997 199,777 206,763
1966 105,026 106,016 1998 233,231 240,971
1967 81,395 81,912 1999 163,011 169,481
1968 84,641 86,855 2000 160,085 165,118
1969 98,096 102,581 2001 157,453 161,160
1970 142,643 146,516 2002 147,328 154,736
1971 145,693 147,209 2003 160,137 167,989
1972 178,219 180,552 2004 167,010 175,544
1973 112,928 114,986 2005 135,457 140,450
1974 138,534 143,500 2006 112,658 116,391
1975 110,635 114,706 2007 134,830 139,154
1976 223,074 229,194 2008 164,646 169,807
1977 219,492 234,812 2009 116,341 119,325
1978 123,889 134,763 2010 82,362 84,497
1979 107,422 118,888 2011 61,180 62,583
1980 102,864 117,351 2012 67,935 68,762
1981 104,483 122,839 2013 52,009 52,690
1982 85,791 102,884 2014 28,194 28,438
1983 43,660 55,531 2015 17,026 17,195
1984 55,468 65,650 2016 17,199 17,393
1985 52,767 66,384 2017 17,695 17,776
1986 74,718 89,039 2018 33,577 33,667
1987 88,001 99,377 2019 32,799 34,107

MR AR EERT R AR A TRCERE - MRREAE B (RAOKEER) . 20194 138 E E
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MR# 3-2. AHR—2 7 Z48 - | - A5 - BEIREBICK T 2EE - EERME X O
OSSR ()
JE A L OV A il

ERBUR)| AR—Yr  EE B A #%E st |E/REUR| AR—Yr =R B o BRE &t
1985 3210 1,119 240 2 1,362 5,933 1985 138 437 51 0 4,378 5,004
1986 7,222 1,159 232 0 1,142 9,756 1986 153 454 35 0 2267 2,909
1987 6,372 2,112 233 5 1,062 9,783 1987 324 1,038 36 0 1,902 3,299
1988 6,592 2,705 360 8 2,988 12,653 1988 423 1,657 96 0 4,680 6,856
1989 4,687 1,491 511 17 2,166 8,872 1989 390 2,103 61 1 3551 6,106
1990 5251 1,299 247 4 1,688 8,489 1990 247 3,868 61 5 3,698 7878
1991 3,635 1,840 99 5 1,863 7,442 1991 200 5,665 62 1 3187 9115
1992 5199 1,408 376 34 3,154 10,172 1992 194 5720 148 6 6283 12,352
1993 7,350 2,465 448 13 2,811 13,087 1993 224 5,149 75 4 3,806| 9,258
1994 5363 1,736 456 3 4,171 11,730 1994 388 7,143 50 1 3715 11,298
1995 8,598 2,361 375 1 3,945 15,280 1995 236 7,888 45 1 4222 12,392
1996 12,132 3,531 418 10 5,689 21,781 1996 247 6,809 55 0 5835 12,946
1997 11,122 2,024 252 4 11,444 24,846 1997 884 6,054 51 1 5534 12524
1998 12,703 1,958 415 0 6,568 21,644 1998 317 7,118 48 2 6,469 13,954
1999 9,758 1,390 187 5 8,747 20,088 1999 275 5430 25 2 3188 8919
2000 9,653 858 213 22 7,932 18,678 2000 378 5,038 40 3 2,243 7,702
2001 5357 1,163 176 7 13,193 19,895 2001 243 5,930 16 10 2922] 9,123
2002 13,254 1,048 219 21 10,948 25,489 2002 225 6,822 24 7 3,002 10,081
2003 11,891 1,731 259 18 17,135 31,034 2003 139 7,707 17 12 2,448] 10,323
2004 10,625 637 179 14 7,808 19,264 2004 160 3,557 15 3 944 4,678
2005 8,323 856 43 8 6,614 15,845 2005 240 6,105 11 1 853| 7,210
2006 10,173 792 47 6 11,556 22,574 2006 233 5992 11 0 1357 7,593
2007 4,896 319 82 3 9,630 14,930 2007 229 5,660 15 1 1420 7,326
2008 9,869 651 57 5 15,982 26,564 2008 403 5,291 7 1 19771 7,678
2009 7,480 674 72 22 11,207 19,454 2009 188 4,309 6 0 1,105 5,608
2010 5117 211 107 26 9,818 15,278 2010 131 5,075 [ 0 1,037 6,249
2011 2,863 171 55 19 4,109 7,217 2011 100 5,643 11 0 3102 8,856
2012 11,024 492 52 3 4,242 15,813 2012 80 5,815 18 0 2212 8125
2013 3,216 168 40 2 2,847 6,272 2013 79 5647 7 0 1919 7,653
2014 1,226 9 8 1 2,450 3,694 2014 33 3,693 6 0 2219 5951
2015 387 29 5 0 1,220 1,640 2015 49 3,076 20 0 1,762 4,908
2016 223 70 9 0 2,047 2,349 2016 19 4,456 20 0 1602 6,097
2017 4,190 536 6 0 785 5,517 2017 13 4,993 49 0 1311] 6,366
2018 3,686 111 38 0 2,750 6,586 2018 27 4,034 10 0 1419 5490
2019 6,554 898 51 1 4,565 12,070 2019 92 5934 8 0 1988 8,022

AT R
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fieaR 3-3. ALEEARILO PR OIER & EST )& (A BISEEHE)
AHR—=Y 7R LT 2 — = 7T 7 W 0O 1 R 2 5 1T AR YE AL
CPUE (TR~ — VIR

H A
! R CPUE
P (A3 (k) (b 148)
MFEDLY Avr—  RBEEE | »FEDLM Avr—  RBEE (pTEHLT Aus—
1985 12,835 1,083 0 4,852 601 0 0.38 0.55
1986 20,834 985 0 9,807 52 0 0.47 0.05
1987 15,517 1,115 0 15,361 920 0 0.99 0.83
1988 20,078 1,095 0 18,612 181 0 0.93 0.17
1989 16,028 399 0 20,108 221 0 1.25 0.55
1990 21,686 2,133 0 40,211 1,248 0 1.85 0.59
1991 19,790 968 0 36,957 931 0 1.87 0.96
1992 17,451 1,155 0 23,709 846 0 1.36 0.73
1993 17,610 259 0 44,971 383 0 2.55 1.48
1994 18,581 403 0 66,999 3,265 0 3.61 8.10
1995 20,861 577 0 94,196 6,027 0 4.52 10.45
1996 18,913 932 0 72,427 4,381 0 3.83 4.70
1997 20,387 482 0 101,852 2,232 0 5.00 4.63
1998 19,735 50 0 120,274 117 0 6.09 2.33
1999 19,618 3 0 86,471 0 0 441 0.01
2000 16,574 107 0 83,969 65 0 5.07 0.61
2001 12,756 1,846 0 74,102 10,214 0 5.81 5.53
2002 10,887 829 132 63,397 2,869 1,058 5.82 3.46
2003 11,292 1,254 787 66,152 4,574 3,255 5.86 3.65
2004 11,990 1,067 320 78,183 4,947 1,275 6.52 4.64
2005 11,402 865 787 71,396 5,640 2,740 6.26 6.52
2006 10,552 806 812 48,865 4,908 1,788 4.63 6.09
2007 11,668 624 827 78,455 2,917 2,158 6.72 4.67
2008 10,645 1,025 531 80,773 3,330 1,586 7.59 3.25
2009 8,833 725 13 56,549 3,439 107 6.40 4.74
2010 7,578 523 756 33,492 2,736 3,211 4.42 5.23
2011 7,184 395 957 24,450 1,427 2,404 3.40 3.61
2012 7,379 556 982 25,353 1,130 2,908 3.44 2.03
2013 7,124 488 271 25,888 1,152 1,373 3.63 2.36
2014 7,530 734 943 12,288 1,385 1,643 1.63 1.89
2015 4,910 267 445 7,350 423 478 1.50 1.58
2016 3,803 343 315 6,001 363 543 1.58 1.06
2017 5,172 393 0 3,752 295 0 0.73 0.75
2018 4,997 206 0 10,281 186 0 2.06 0.90
2019 4,532 257 0 6,642 402 0 1.47 1.56

AZARME (WE) o by A S S e A R FH R (X - JEVE . 20044F K 0 dbifEiE A A9

FAR—Y 7 WE (ME) - ARHEE A AR RIS RN E R (PR AR — Y 7 2004 L0 A2y 2k (AARWE) )
sk 1 19854F LA o0 ALy ith A B B IR S RIS MRS G R &2 A B - B - TRIRBINCHER L b o,

%2100 h L EDONTEDL,

*3F 2 — = JVPAIZ W B IE B AR, 1-12 7 il 8 23 1 £ HE (L CPUEHR A i,



i3 3-3 (fe ) .

FRA-SA2020-SC04-1

ALHEEARL O FRIE OIIE & & ST B (A BISERHE, A& —> 7 i)

=7 i
AiffE! R CPUE iR A
¢ (331) () (R 158) [ L.CPUE ™
PEEPLY?  Avs—  ami DO SPY o mmm [PTEPY s
1085 13,546 1,164 0 7,250 74 0 | o054 0.06
1986 12,906 1,617 0 | 15246 113 0o | 118 0.07
1087 18,865 1,757 0 | 18709 244 0 | 099 0.14
1088 16,158 1,927 0 | 17.202 317 0 | 106 0.16
1989 23,787 3,712 0 | 23918 634 0 | 101 0.17
1990 30,754 8,890 0 | 18802 1,445 0 | o6l 0.16
1991 16,852 1,558 0 | 15446 127 0 | 092 0.08
1992 9,057 1,263 0 3,032 398 0 | 043 0.32
1993 14,435 3177 0 | 21,966 547 0 | 152 0.17
1994 15,843 2,480 0 | 16783 68 0 | 106 0.03
1995 16,851 2,384 0 | 10,344 134 0 | 061 0.06
1996 15,599 2,930 0 | 23702 1,689 0 | 152 0.58
1997 17,137 2,752 0 | 22052 1,605 0 | 129 0.58
1998 17,374 2,881 0 | 36527 6,403 0 | 210 2.22
1999 11,399 1,859 0 | 15700 88 0 | 138 0.05
2000 11,621 3,214 0 | 21,103 1,883 0 | 182 0.59
2001 9,648 2,863 0 | 13804 445 0 | 143 0.16
2002 11,633 4,115 0 | 16,869 903 0 | 145 0.22
2003 10,492 4,927 0 | 19702 3,790 0o | 188 0.77
2004 12,390 4,288 0 | 38198 2,981 0 | 308 0.70
2005 13,131 3,412 0 | 18559 129 0 | 141 0.04 122
2006 12,012 3,008 0 | 12,020 537 0 | 100 0.17 0.66
2007 13,098 3,545 0 | 17.807 850 0 | 136 0.24 1.26
2008 12,346 2,772 0 | 26218 585 0 | 212 0.21 2.15
2009 12,400 2,869 0 | 10361 170 0 | o84 0.06 1.02
2010 9,009 1,971 0 4211 304 0 | 046 0.15 0.56
2011 10,900 2,155 0 7,862 309 0 | 072 0.14 0.54
2012 7,560 1,207 0 7,290 569 0 | 09 0.47 0.80
2013 10,128 2,290 0 3,633 31 0 | 036 0.01 0.44
2014 8,560 1,494 107 472 31 12 | 006 0.02 0.22
2015 7,196 737 207 157 2 23 | 002 0.00 0.12
2016 9,393 2,574 109 147 2 0 | 002 0.00 0.12
2017 6,717 693 0 754 6 0 | o011 0.01 0.09
2018 6,654 1,365 0 2.279 12 0 | 034 0.01 0.37
2019 6,877 892 0 653 7 0 | 009 0.01 0.18
AT (ES) - LT I o R A v T W B e ZeFr (U < B 5. 20044 L 0 JCHEE A AT .
TR HfE (EE) : JCHEH A A B A B (IS Sk — 7| 20044 £ 0 A3 v 20 (AR ) .

% 1 19854F L [ o> AL i i A JES HL M TR RN IR IE SR SH R 2 A B - e - KB ERH L2 b 0,
%2100 R Bl EoniTEDb L,
%3 F 2 — =V ZVPAIZ W= B IR AR, 1-12 8 O EARE A1) £F (L CPUESR I i,
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e« 34, AHK—27 - - BER - AT - RIERMFICE T AN, EEMS LU
INEER DT 5 5777% UNEERIIIRAR—ITRT)
JEEAEHE ! 9] SUEE™ G

F/REE A=Y 7 B R ARF a5 | it EARRREHAR—Y Y ER O BE afF #%iE | EF
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 5 196
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| 228
1983 1983 102 88 11 17 5| 223
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 22 18 5 209
1989 201 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 22 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 72 53 19 16 212| 372
2003 206 103 48 16 295 668 2003 72 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 41 16 302| 872| 2006 74 51 21 16  205| 367
2007 349 138 28 16 298| 829 2007 74 51 21 (16) 234| 396
2008 120 137 28 16  303| 604| 2008 78 51 21 (16) 224| 389
2009 119 135 36 12 76| 378 2009 78 52 20 (16) 224| 390
2010 119 128 37 13 86| 383 2010 78 52 20 (16) 224| 390
2011 179 127 35 12 75| 428 2011 78 52 20 (16) 224| 390
2012 125 125 39 12 83| 384 2012 78 52 20 (16) 224| 390
2013 142 125 33 12 76| 388 2013 82 52 19 (16) 209| 389
2014 123 131 36 12 73| 375 2014 82 51 18 (16) (209)| 377
2015 124 138 35 12 62| 371 2015 (82) (51) (18) (16) (209)| 376
2016 124 131 41 12 63| 371| 2016 (82) (51) (18) (16) (209)| 376
2017 119 131 25 12 63| 350 2017 (82) (51) (18) (16) (209)| 376
2018 119 131 23 12 63| 348 2018 (82) (51) (18) (16) (209)| 376
2019 119 131 23 12 63| 348 2019 (82) (51) (18) (16) (209)| 376

SURHEBOW (AT, 2R RIS & E N5 0 - Db - [F- TS (FERRLY) |

FR—=2 7 -

K2 EE -

AR - A - BWIT20144F, AFFIZ20LLAE DS BT O,

INEEOWTT RS () 1k, AeHEE EAOKPERFHER (ST EEME.
TS5 IRSUT 20074E LU O AN 45 BV T W 23D, 2007-20164F 00195 (A %013 20064 & Atk & L7z,

20074RLARE D S I S U E IR AT CRFFHRIUR 2 1R < B REUR)

) IE, EAEHF SN THARWES

. AHEOME AR L,

ANEEBERE) 2Dk, NVER
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WRZ 34 (D5%) ARV 5 - B - 0 - BERERBICET 5 NEREOM
W55 )&
/J‘Elﬁ (UL)

E/REF | AR—> s A g AN %5 i
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 53 674 1,804
1991 567 416 145 34 615 1,777
1992 496 385 101 38 606 1,626
1993 590 389 103 32 615 1,729
1994 480 293 120 33 567 1,493
1995 683 337 154 22 590 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) 277) (95) 37) (464) 1,531
2008 (658) 277) (95) 37) (464) 1,531
2009 (658) (277) (95) (37) (464) 1,531
2010 (658) (277) (95) (37) (464) 1,531
2011 (658) (277) (95) (37) (464) 1,531
2012 (658) (277) (95) (37) (464) 1,531
2013 (658) (277) (95) (37) (464) 1,531
2014 (658) (277) (95) (37) (464) 1,531
2015 (658) 277) (95) 37) (464) 1,531
2016 (658) (277) (95) (37) (464) 1,531
2017 (658) (277) (95) (37) (464) 1,531
2018 (658) (277) (95) (37) (464) 1,531
2019 (658) (277) (95) (37) (464) 1,531

AR ORI AT, FmLFEREEICEEN I DN - U HD « Fo T ERTHEITEER (FERBLY) |
FHR—Y T R - B - 320144, FHATIZ20114E AN e T O,

F2XUVFEE - NEBOWSIREL OF) 1, ALWEE MK ERFHER (ST EEME, NEUEERE) DR,

JINTE T8 O U S5 ARSI T 20074E LA DB 2315 5 10 T UM 2 U 7= 85,2007-20164F 0 I 55 (A 21131 20064F & [ & L 7=,
20074F LA OO & BT SV E E SR TER CAITRELR & bR < KR ELR)

O 1Z, EAEFISNHTWARWES, BEORMZ TRk L=,



HMREM4 Ry TELRBOERMBITHER (1985~1995 )

FRA-SA2020-SC04-101

AR R 5 ()

HE 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
O 126 190 258 207 167 9.0 146 48 143 123 315
1% 11.7 193 228 289 3.2 506 278 3.2 371 323 180
2% 4.9 4.7 64 101 80 186 264 167 288 482 508
KT 2.9 1.5 2.8 39 4.8 9.0 138 79 135 155 299
4% Ll 1.8 1.0 1.7 2.0 3.0 5.4 8.0 5.9 8.1 11.1 18.7
5 340 456 595 655 686 927 907 665 101.8 1195 149.0
FlpplgPREE (E 0 )2)

4 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
O 463 649 841 1001 1115 806 1051 1289 1232 836 1249
1% 139 229 297 371 536 644 503 641 913 766 505
2% 39 51 77 109 132 201 211 242 324 485 418
KT 16 16 24 39 51 72 90 82 131 151 225
4% P 10 9 13 18 28 40 48 55 71 98 128
2 667 954 1252 1539 1862 1763 1903 2309 2671 2336 2524
A i B R AR R

I 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
O 041 049 052 033 025 018 020 005 018 021 040
1% 071 079 070 074 068 082 044 039 034 031 026
2% 061 044 039 046 031 050 065 032 047 047 063
KT 071 036 045 039 040 055 062 036 043 037 052
4% P 071 036 045 039 040 055 062 036 043 037 052
A48 063 049 050 046 041 052 051 030 037 035 047
%SPR 113 124 128 148 185 142 183 311 251 258 189
FERpIERESHAR (TR) BXOEAEERDERPS (O A RE/BAE, Elke)

g 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
Or 438 571 733 852 86 646 939 1119 100.1 755 111.2
15 267 409 524 641 845 1047 911 1128 150.3 1402 911
2% 125 151 228 315 347 545 638 709 891 1481 1257
3 6.5 5.9 90 140 169 245 344 301 452 579 851
455 Ll bk 4.2 3.9 5.4 71 104 149 200 224 269 414 532
B 937 1229 1629 201.8 2331 263.1 3032 3481 4116 4631 466.3
HfaE 20.8 21.9 32.6 46.3 55.0 829 1054 109.2 1434 2178 2389
RPS 223 296 258 216 203 97 100 118 8.6 3.8 5.2




HEEM 4 (FE)

FRA-SA2020-SC04-101

aR— METREROFM (1996~2007 £)

TR & (T )

A 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Oik 93 549 419 366 118 220 273 295 189 357 281 407
1k 485 247 1183 208 871 391 334 469 848 207 316 56.8
25 325 304 239 431 243 428 337 337 311 495 164 146
3k 266 287 129 202 93 164 175 188 146 125 173 5.3
4L E 27.6 30.8 8.1 12.7 4.2 8.8 10.1 115 1.9 34 5.3 7.8
=t 1445 1695 2051 1334 1366 1291 1219 1405 151.2 1218 986 1252
Fnp &R (HH)R)

4 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
5% 699 2080 1086 1899 974 1062 1232 1906 677 989 1184 1652
1k 624 425 1022 458 1057 594 546 639 1121 272 386 613
20 290 220 200 273 241 309 228 238 242 319 102 138
3% 165 117 78 90 79 100 90 68 77 67 94 30
4% L L 156 114 45 51 32 49 47 38 9 16 %6 40
2t 1934 2958 2431 2771 2384 2114 2142 2889 2125 1663 1793 2472
BRI AR AL

i 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
5% 020 042 057 029 020 037 036 024 062 065 036 047
1k 075 046 102 035 093 066 053 068 09 068 073 119
25 061 074 051 094 059 094 092 084 099 093 094 065
3% 074 135 057 118 053 08 099 218 136 087 08  1.02
4Ll bk 074 135 057 118 053 08 09 218 136 087 082 102
Hil %) 061 087 065 079 056 074 076 122 106 080 073  0.87
%SPR 133 120 78 143 120 101 115 105 5.4 7.6 9.6 6.0
FERPIETRELBAE (T BLOFEAENSRPS (O 2 5/8l A &, Elke)

i 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
Or% 589 1870 1121 1681 755 824 1041 1627 474 870 1066 1259
1k 106.8 776 2138 823 1663 935 936 1106 1592 485 705 947
0% 826 670 698 818 633 812 650 688 573 950 312 356
3k 502 448 342 338 261 329 321 246 228 250  36.0 9.7
A 614 481 215 213 117 177 185 150 2.9 67 110 141
=Rl 369.0 4245 4514 387.3 3429 3076 3133 381l.7 2896 2622 2552 280.1
Bl 186.8 1466 1115 1205 884 1155 1027 946 715 1077 719 523
RPS 37 142 97 158 11.0 92 120 201 9.5 92 165 316
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HMREM4 (BE) R — FMETHEROFM (2008~2019 )

Flmpliag R ()

e 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Onsk 308 13.2 20 206 5.8 7.3 1.4 0.9 0.1 6.7 0.3 7.4
1% 741 630 246 36 490 203 125 6.8 9.2 1.0 208 6.8
2i% 247 164 276 145 24 147 6.9 39 3.0 6.4 1.4 135
3k 12.8 27 109 111 2.9 2.3 4.6 2.6 2.5 2.0 3.2 0.6
4Ll k 4.9 1.0 1.8 3.3 1.8 1.7 0.4 15 0.9 0.6 1.3 1.0
it 1472 93 668 531 620 463 258 156 158 168 27.1 293
FhpplERER(E R

I 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Or% 1436 556 92 810 2838 222 108 138 21 338 126 594
1% 769 704 262 48 408 159 105 68 94 15 201 91
2% 139 139 167 72 19 73 36 26 22 34 7 80
3% 54 17 48 41 13 7 19 10 9 9 11 3
4% Ll 19 6 7 11 7 5 1 5 3 3 4 4
= 2416 1422 576 982 735 466 269 247 149 399 349 772
R ER K

e 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07k 042 046 035 039 030 045 016 008 006 022 002 016
1% 142 114 100 064 142 119 111 085 073 040 0.63 057
2i% 181 077 111 143 066 107 104 075 058 083 070 088
3 224 088 131 167 117 1.8 109 135 121 074 098 095

4% LA E 224 088 131 167 117 18 109 135 121 074 098 095

A 162 08 102 116 094 127 09 08 076 059 066 0.70

%SPR 3.3 6.2 6.5 8.0 5.4 4.8 75 113 143 164 160 139

A R R LB R (TR ) B KO PERR DI ERPS (0% fUZ BBl M &, JR/kg)

e 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
07k 1043 418 78 737 261 232 109 135 23 388 159 587
1% 113.3 107.1 451 89 748 339 216 137 207 34 517 183
25 343 352 478 221 58 260 124 8.6 80 132 31 267
3k 16.6 54 172 15.8 4.9 3.2 8.1 4.0 4.2 4.4 5.9 11
45 LA 1 6.3 2.0 2.8 4.7 3.1 2.3 0.7 2.3 14 14 2.5 2.0
B A 2749 1916 1206 1251 1147 886 537 421 366 612 791 1069
Bl 504 357 582 382 126 263 187 132 120 164 109 244

RPS 28.5 15.6 1.6 21.2 22.8 8.4 5.7 10.4 17 206 115 24.3
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HwRE#4 ()

1985~2018 FOFdinkpl i EHIT, FOAEEL ARG R - IS HEERFE R £
DOTFEIZIVIEEBEINZERLEEND 2D, T—F OFERB I OMEMLE TH 2 BERITO
HLANICEY, BEEZH LN e L,

2019 FEDOFHRRIEE RS (HH)RE)

Ok 1mk  2m% 3k 4mllb it
75 34 40 1 2 153
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HREHR S HPE CPUE MIZ#LIZTDOINT
1AM L FIEIZ DN T

MIECPUEDAEYE(L I, PEEKEEED HBIFEM T — Z 12 -5 | JPEL00 h o BL E T Eb L
FROCPUEZIGEZLS, & (Y) . A (M) BXOVNEX (SA) LS (73U hu
EBHE) L, —IEBIBET VICE > TEEL TWD, TOE, WL DD /NNERIZOWT
IFEBEDRVERLLND T2, /INER2E3, 16 1TIXENTNME L CEHEL TV 5,
CPUED XA IEBL AT IZAE 9 EAE LEL FOET A HIZEHE(LCPUE 2 HEE T 5,

log (CPUE) = Y+ M+ SA+ Y X M+Y X SA

il % DWFERDOKRE SPERY | B OEL Y TOREERPRD LNLHEEICIE, =
V7P A RXEBELTHMENKLETHY, HEINZY 7Y A X2 T E5be - EE
FEEDERREICHIGT D EE XD TWD (REBIE)> 1988, LM - P 1999, HEF
2004) . D7, HEE SALTZCPUEN L R Z B JE L AR b B R Efe a7 5729
2y AINEXOEEDOAEZEE LT, LLFORIC L il CEAT S E{LCPUE & 315 L
T3,

log (CPUE) = Y+E(Y X M)+Ew(Y X SA)

Z 2 TE(Y XM)IXY E MDA BAE OFE, Ew(Y X SA)LY & SADHEIFE H A4 & FAE T
bbH, WL, NEXIZE ENLBETHA SNREETH Y . CPUEDXEE A %) L
TOLIERER LT b OZ M L CHRIEEA R T 2,

2. A L 7-CPUE

EIGHEIEE CRFE (0~45%) OWMEOHREEISZHVWHFEICL Y ZORBLEET
Lzl L (WREE?2) | Fa—=rT7ITHWDERIT 1~12 H O EA ST =T
CPUE # Wz (Mg 5-1) , Zedoiliff, MR TIX 0z 0 X 2 OBELIN K
X\, Lo T, Fa—=2 7 THIE SN D ETHFO 050 F B L OEREILHE
BROEPIRREZ + IO TE TWRWATREMER S 5, Z ORTEOMIIZIEL, Bl 0 %k
DOEFREIFEMARE T2 Z LN E LW, BURTIIRATRERF RIS s T
AN

5| FA >k

W EAERER « FPoRR(1999) /KEEBIRMENT:, UL, RLEEE, ppl5l.

REZASEME - O « JH/KS(1988) KFERIRY:, B, HURKTFHIRS, pp2l7

JE¥F 72(2004) CPUE REYE(LICHIWV LD RERHFRIY 70 —FIZBIT DR,  /KPEMHFT
%%, 68, 106-120.

ERARHIARER (2017) 2017 ARIZAbMREI & CRE SN TR v S FHERIZ OV T BBRIFSEIE
4, 833. (A T4 ), ATFH http:/iwww.hro.or.jp/list/fisheries/marine/att/ima833.pdf
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Hhe - FEN - MEEKPERERYS (2020) TR v GERH ARME~ AR — Y 7 ) . 2020 AR
KPEERE BTN . ALUEE SR B JE A K FERF TR AR,

2.5 1

=@=EfEEH I TS CPUE (1-12 B)

SPEA fBCPUESIE(E

0 T T T T T T T T T T T T T 1
n O ~ 00 OO O «+ N mMm < 1N W ™~ 0 O
o o o o o — — — — — — — — — —
o O O O O O O O O oo o O o o o
AN AN AN AN NN NN N NN NN NN

X 5-1. Fa—= 7AW EEEA T EERE(L CPUE (1-12 A CPUE) Ot (2005
~2019 4F)
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HEEM 6 HEARADRYTEEIKRT 47—k (2020 £ 6 AXfk)

ARRBETIE, By 7 OIFIERDUZ SV TR E R 2 I U, IR S E IR 5 2
LR HME LT, MEEVCEHERE T EDbL, Fr—L) 2358 E U TRIUIRDLIER T
Y= b EITO TV D, AT/ MEFNRIE R LS . HEPEANRER RIS BUITRE
A, WAERERRMEIZT 7 — OB AhZ L, RIER GO, &M ERIZED
WMEILUTDOLBY THD,

Q. HEENS AT TDOR v &7 OIFRFEEEICOWN T,
A T ZEUE LI LT, EBUIAR, Sl el el BTk o TR D)

Q. LI N v r OV A XITHNT,
A, PRI~ L NRIZS N R 20~25em 23 HLy, 30 2 o TR

Q. MLRRFHIC K o> TR v r D% A XNE DD 78 BN & 5 D,
A. FFHIBNCIRG TOR » OV A XKD D,

Q. ZZHEDR v T DHiIES T & - BT - BREER 7 OBz oW T,
A, B EFAEORE RO 30% A BAEICREEAHIR L T\ D, —HOFEES H 5 A H R
T HE IR LTV A A& D7D TR AE21T-> T D JHo Tl X

Q. Ry T DYIEIZHONT, [MAIPBLAODXORNHY ELEELHZTHIFIN,
ASE HHHIREE OB f1A T 2019 4EfkREZ L E L2 AR S 0 . 2 B EEITER O30 B3 58
B\, L

SAREEORIEIRILT v r— b TR, — i T20194E#k & o 2 /M 8 2 < T S
NTND EWHFHRSC, HEMBIORY AL L CONMIGER#ED D —HOfER (ks
te) ZHIBRL TWA, HERMEZEKL TV EWIFRLTEW-, — TR k- Tix
FRTHD EVIH RS T DI, 2019 FRFEI T 201 TR FE ISV TEEN E WD &0
T U= MERNPD I DRI DN, F~KEAN DN E VNI FERLFELNLTND D
END | 018FMREEN D 72 o Tz b B2 bID, 5% B SR BRNEBENRENEE XS
AL D201 FERRFEDIEEAZIMZ H Z LIZ XY | BOFERELFAESELZENEETH D,
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WEEHT7 REINGICESICHEIOY b

MSY % FEH T 58 A E (SBmsy) LiAMERIEG (Umsy) ZREMEICLIMF 7oy M & T
(2R, ASRERIC I D BLAE T 2000 AR LARE (2001 22 FR<) (28T SBmsy 2 Y |
WIERIA (U) 132017 42LAF% Umsy % FlE1 5, 2019 4200 U 1% 2018 4 & He~Cigb L7 (il

21X 7-1),

HH & 5
SBmsy 112 F b > | e KRR A PE B2 RHL T o PR
Umsy 35% | He N FREAPE B A EHLT 5 g A
U2019 27% | 2019 =D ifaSEE| &
K FRp A PE B &SRB 2 E & loxt 35 2019
U2019/ Umsy 0.77 i
EOREEIS DL

-
(&)

1995

-
o

2019

BEZIEDH (U/Umsy)
o
»

00 I T T
0.0 0.5 1.0 1.5 2.0

HAEDL (SB/SBmsy)

e 7-1. I RFreAEER (MSY) 2 E83 28l %E (SBmsy) & MSY % EH14 5 JfEE|
A (Umsy) 1Cx4 5, HaEL L OHESSOBR A7y k)
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HREHS aAR—FEWICBITE2F 21—V I FEDERIZTONT

THETAREED ak— METOF 2 —=2 7 TlE, RTEOERBIBEREIIZ D%
PN E 2 EMOPEEELNE VW IBEEO S & THEL T, LavL, IfFEOH M
HZFE S OB PEX 0, A EFE D E N 2017 4R, 2019 AR EEDIMAIZ LV | WK
BXOWEOHEBEREARE S BLL, FICEERDO F DALZEIC/RDEMNH D, AE
FED a7k — NMENTTIL, Sl F ORZEEDORIB DT, U v ¥ VPA O Fi% (Okamura
etal. 2017) ZEA L, 2B, Fa—=U7ZHH L TWAHHE CPUE IZH 0 i DiE Y
VEX DRBENE Z b, HEEIILD 2R — MENTEREFED FEC, KR 0 A OB REE
DOARMEEMEITE N EBESND Z EICERBLETH D,

(7]

U » ¥ VPA Tix, BEFEOFIA FEEZHET AR, Fa—=2 ZEIEE~OMEE
T BB (/N 2R SSQ & LTER) & FO_FHE~T LT 4 ZEHAST L
HIBS A AT E LT, ZOEAME BWEEZ R/MET 5 2 LItk - T, #EEDOFR
REMZEHIE 5, @FIEL (1) KO LS ICEFEO F O ZFlHIC—HEIIFT LT 1 A
EHZ, AT~ OEE LD, RREETIEEERAD FIEOL hrAXT T 0 T8 T AN
SEVMEM 2D 5720 (FEX 8-1), BEIITRIN L Mid, 2 b OfE% 0.01 %A TEAL
SEIELEIT, 4D FIE QKD FEGEE) OV ha AT T 0 TR T X p Hig/hé
RHMEERBRENCRD T, 22T p 3T —F LETOEE L LIZGEORKEICBT
HHEEAE & OFERHME (Mohn 1999) OFHETH 5, AR TIX, T —F 2% & THEEKIT 1L
~5HEL LT,

(1-2A)SSQ +A 321}73,2019 (1)

[ 5]

fHEZR 8-1 12V ¥ VPA DT VT 4 OEAR N DRBRERZ 7T, AT 0~1 O THE
L7ze A% 0.0l A TELERTZEIC, 3 F DL Fa AT T 4 TNRALT 2 p Bl b/h &
725215009 THoTm (AR S-1, X 8-2), ZnLE, XFLT 425220 EE
CHART,BABEDOL ha AT T 4 TA T AT 1% 5 8.9%ITHIM L= H DD K4
D FAEDNASA T AT I 7z, FRIZ, 35D FAED/SA T AT 18.4%0> 5-0.6%~ & i
Entz, XFAT A DOEHZ NI 009 ZHNEFa—=0 71280, BERICL b ALy
T A TN T AR DN ERGHEAS RN ZE N b D EEZILND, —FH, Bl L P
MR FAED L b 2T T 4 TR T A p OFEXHMEDYE DB /N e 72 D DI A 23 0.13 D
REChotz (kR 8-1, MigM83), ZD& X, A2 0.09 DA ELEHETIEDOL hrA
AT ADNS L2 DD (9.7%—1.0%) ., Blfai (89%—14.7%). 2 % F (-7.5%—-14.4%)
BLO3IWF (-0.6%—-7.7%) L REL 25,

A% D]

SR DY | 2R — MENT CTIIIPE CPUE 2 H L TF 2a—=2 7 %2{To T D H D0,
WA, WETIL 0 SAaa B0 PEx 57 PEERBOZINRE N, LB T, Fa—=v
JTHEE SNHEEFD 0 5%AD F B LOERBEITEREOGIREL KB Tt&E T
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W WHBEMED B 5, Z ORIBEOMERICIE, R 0 OB & E AT 5 2 L NE
F LWL, BURTITR A TRE R TF IS ST,

WIEOH e B TIRFRECB O THITFEOREIIIA EEHORERS 5, -, AR
DEELFEENRKRE L, HEEFHORY A I E > THERIS RSN E Z X b5,
Z DT TR EHICE TR DWEE (T2bBFEmB F) BARE kT 5 A
PER B Y | aR— M OF 2 —=2 7128 5RIRFONRE L, +oICEIT OB ZEFRE
KT ETWARWARESERH D, ZORBEOMRHRIZIX, KEFO F EOHEEICB W THEILT
BAEOBRINE O 2 EE T, 222 F 2HICHEE T 2 HIEREZ LNE N, £
NI FEMZ EDF 2 —=V JICETHIERDPMETH S, BIE, BRI LV FER]
CPUE OEEIZINT 2RO EZZ T TND EZATHY . 4%, TORBRITERELTIE
LEEANTDHEORFOIMAZ, BIREOMEICHES 2 WTF 2 —=0 7V FIEOHBEEITH 2
EMMELEZ BND,

5| FA3CEk

Mohn, R. (1999) The retrospective problem in sequential population analysis: an investigation using
cod fishery and simulated data. ICES J. Mar. Sci., 56, 473-488.

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.

Pope, J. G. (1972) An investigation of accuracy of virtual population analysis using Cohort Analysis.
Res. Bull. int. comm. Northw. Atlant. Fish., 9, 65-74.
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EIEVOERIT, TNENEEDOT —F effioToa 20194FT) & 1~
SEENDT—ZERS L ha RXT F ¢ TIT COfER % R/,
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U Y VPA IZ T IVT o DEHR A 2 LSBT 5E O AR L O]

FEDOL k1 27T 4 TA T R p.

BAEDp Z/NEL T84 =0, 1=004), 3BMOFEDOL b A7 F ¢ 7N

AT RFTRETE 720,
A AR HAas F age0 F agel F age2 F age3 }}D:g%%ff:;
0 -17.2% -1.0% 168.5% 34.9% 14.8% 18.4% 59.4%
0.01 -32.8% -11.8% 228.1% 65.7% 38.0% 43.4% 96.8%
0.02 -26.5% -7.2% 195.6% 47.1% 22.6% 29.0% 75.4%
0.03 -21.7% -3.8% 178.2% 36.6% 14.1% 20.8% 63.4%
0.04 -17.7% -1.0% 166.6% 29.4% 8.2% 15.1% 55.1%
0.05 -14.1% 1.3% 157.8% 23.9% 3.8% 10.8% 49.4%
0.06 -11.0% 3.5% 150.8% 19.4% 0.3% 7.2% 45.3%
0.07 -8.0% 5.4% 145.0% 15.7% -2.7% 4.2% 43.3%
0.08 -5.3% 7.2% 140.1% 12.5% -5.3% 1.7% 41.7%
0.09 -2.7% 8.9% 135.7% 9.7% -7.5% -0.6% 40.6%
0.1 -0.3% 10.4% 131.8% 7.2% -9.5% -2.6% 40.4%
0.11 2.1% 11.9% 128.4% 4.9% -11.3% -4.4% 40.2%
0.12 4.3% 13.4% 125.2% 2.9% -12.9% -6.1% 40.1%
0.13 6.5% 14.7% 122.3% 1.0% -14.4% -1.7% 40.0%
0.14 8.6% 16.1% 119.6% -0.7% -15.8% -9.1% 40.3%
0.15 10.6% 17.4% 117.0% -2.4% -17.1% -10.4% 41.1%
0.16 12.6% 18.6% 114.7% -3.9% -18.3% -11.7% 41.8%
0.17 14.5% 19.8% 112.4% -5.3% -19.4% -12.8% 42.5%
0.18 16.4% 21.0% 110.3% -6.7% -20.5% -13.9% 43.1%
0.19 18.3% 22.2% 108.4% -7.9% -21.5% -15.0% 43.7%
0.2 20.1% 23.3% 106.5% -9.1% -22.4% -16.0% 44.3%




