FRA-SA2020-SC06-1

T2 (2020) FEEIY/NKFFEREOERTE

IKPEMTIE « AR KPERIRIIZERT KEREM LY v & —

SRR - ALHRE ST AW TERAR SIS K PERER S - INBE/KERREBRYS . M7 MSIATBOE N 2R
VRPESEL AT o 2 —KPERR B IFERT, 2o TIROKPESA & > 2 — B IROKEERAlT
a2 — fE BRIt v & — RORRKERERG, TR PER
BRRTEE > Z = B L X BMOKPER G & v 7 — M) IROKEE ST o &
—. WA ROKEE < MEPEEAITZERT. 2 IRoKERBR G 16 AL PERTIERT, —HHIROK
PERFIERT, Ok R EERRBR Y . TS R ST RAMOKBERS & BN > 2 o & — K ERTF
Jeik. AR EERRG . R R ERMOKBERTZEFTUKEERT I8 o & — . Koy BEA
IKPENFIEARE Y o &2 —KPERFIEES, i oK PERBRYG, IERR -2 ¥
—. WEEAEMBREINTIERT

% %

ABBEOBPREIZOWT, BIR BRI A BB Lz a2k — MEFTIC L D #EE Lz, &
1%, 1970 AR 3,000 T+ o BLEDOEVKHEIZ S o 7243, 1980 H4RIZ 2,000 T kLA FIZ,
1990 4EARIZ 1,000 T R > LLUFIZ & B2 L2001 FFiEHIZIL 153 T £ THEBIAATL
2004 FEIHADOEWIIAEIZ L - TEIFEIL 700 T h 22, 0% G A EOIAE
ETREE DK TIZEZ 2T, 2000 FFAH)D DRARKAEZ it L CTHAN L, 2013 F{AH DR T
EVITARIZ K T, 2013 4FiINE 4,517 T horbipolz, ZD%, 2018 M O T
EWITARIZE > TS HITHINL, 2018 Fi#IT 6,366 T- h > & 72 0 [ 2019 7ML 6,308
TR EHEE SN, BRI, 2000 FRHIDETD 100 T b % FE D HARKAEE M L
T, 2013 I OMD TEWIIARIZ LY 2016 AEEGILIEIC2ICHM L, 2019 i)
1% 1,062 T b o EHEE S e, IIEE (GRlBIRER D) 1%, 2000 AL Tl
2009 - 2010 FJABNCEVMEZ 7~ L7223, 2011 FABICARIARVWVEZ R L T\ 5,

B A BV 1 T e KPR B FE B MSY 2 SEBL 9 2 HifE (1,545 T hy) THYH ., A%
BED 2020 OB EIZ 2N E TS, £, AREEO 2020 FIOBET X, MSY
BB D KEDOWIEE (Fmsy) % BRI, BlAEOB)MITIE S F/ (2015~2019 4
o) oD TN LfErEns,

2021 FiEHl O AR LOEREO PRI E . TEREHRGHICBET DMt 12 TR
DELOLITEIES TV ACEEDZ R 72 2021 FFf O ABC 1582 F F o Th 5,



FRA-SA2020-SC06-1

HH fiE B
EHILYE(ELE MSY (BRI A
SBtarget 1,545 TR | e KRB pE B MSY % 83581 £ & (SBmsy)
SBlimit 562 Th | MSY @ 60%D s &5 5FHi 58 fu i (SBO.6msy)
SBban 67 T-he | MSY @ 10%Difaf &3 351158 4 & (SBO.1msy)
Fmsy I K P A e B MSY % B4 51T (L% F)

(0 7%, 1 7%, 2 7%, 3 ik, 4 7%, 5 %, 6 A k)=
(0.02, 0.05, 0.10, 0.18, 0.19, 0.35, 0.35)

%SPR (Fmsy) 53.5% | Fmsy (Zx}it9"5%SPR
MSY 372 Thy | e RFrfeEPE SR MSY
2019 FIRH OB M E L 1EEE
SB2019 1,062 TR | 2019 4o 0 bt
F2019 2019 i O I+ (RIELREF)

(0 7%, 1 7%, 2 7%, 3 ik, 4 7%, 5 7%, 6 A k)=
(0.02, 0.02, 0.06, 0.09, 0.26, 0.59, 0.59)

%SPR (F2019) 50.0% | 2019 4Fifa D %SPR
26SPR (F2017-2019) 44.4% | BLAR (2017~2019 i) O EI 5N 2%SPR
MSY % FEHL§ 2K EICKT D
SB2019/ SBtarget 0.69 | Fc KFHeAPE 2 EHLT D8RI5 2019 4]
OB EDLL
F2019/ Fmsy 1.20 | de KFpfoe b pE A 2B HIRIEEIC K95 2019 4R
DIESEED L *

#2019 A OBINFE D T T Fmsy DI -4 52 5 F % %SPR #15 L THH LRz

FAEERR Ay r— - X740y 78 (ACHBEH D)

HagDKYE MSY %5 /KHEL T RS
TR DK HE MSY %ZFH T 5/KUEE LS
BAaEOBE)M HEN




FRA-SA2020-SC06-1

1991 2014
0.00 0.25 0.50 0.75 1.00 1.25
HA =D (SB/SBmsy)
. B IR B & RS
F/F
O (Tho) (Fho) (Fho) ey (%)
2016 4,762 951 480 1.05 10.8
2017 5,041 1,440 539 1.53 10.7
2018 6,366 1,274 529 1.73 8.3
2019 6,808 1,062 416 1.20 6.1
2020 6,907 1,249 693 1.42 10.0
2021 6,086 1,790 — — —
2020 4, 2021 AFEHAOMEIL., FERTHNICESSHEEE TH 5,
o Mo FIRDI a
2021 H ] zozl%@ﬂ;ﬁ ,wi TR 2001 £E I
ABC BT SRR A (o)
(T) (Tr) (F/F2017-2019) MR
582 1,790 0.76 9.6
T A

< A2 4 2 BICBIESN - TEIRE LT EHI BT AR IS TR LD b= S
FITESE ABC ZHEEL -,




FRA-SA2020-SC06-1

1. T—8%tv+h
AEWRHEICHE A L2 7 — 22y MIBLTO LY

—&kv b AU, PRI AE
A - AR | EEEOKGE CbfpE~ERE (17) ER, JAFIC, JEH % MM a)
IE R HBIRRARR KA, AtiEE -~ (17) B8, JAFIC) : MG HlE

ABUKRE « (RE - Fin - AT —4 OKBF, bifEE~=E (17) 8
W, JAFIC) : isgHlE, iR

A BIEERER ]~ YN « I~ R R OKAF, dbiEE~ = (17)
L) KBTE R, AR, THHEEATRER, R

EIR R

- I EARAEAE A FRIR N EWEI E S IR IS ORRARBABEE S (RIRUR)

TH B~ = o LEFHA CPUE (dbygiE) - i Ui
BATIhHERGRE (S-6 H, AWF) . g he—

LV AL I AEERAE (5~7 H. K8 : T/ b e —L*
“REE RN EEAE (7 AL KEF) R b e —ux

IR VLR R A IR (9 - 10 AL KWF) : HJE b e —u*
- Bl R FrERE BT b3 < W2 CPUE (411 IR, BRI IR) *

- PEYR & YUHEFIRA OKAF, E/R~EIR (18) #HIFI) : /Ay 7 xy h*
HARFE AR M) | 4720 04 2E M & HFEmOFFHIEEHR (HF 1960) 12X 5D)
AR — MBI 5T 2 —= 7HETh 5, K OMEIIMEER 4 25/

ak
iy

2. 4

(1) 534 -+ Bl

~ PN, TS E AR b T RIS E T+ 5 (X 2-1), EIR
EKYMERZ I, v o T IR OBRECIR AR R Eo s | Sk, sl & B AR 170 E A
A THMLIZEEZ LN TS, 1990~2000 FARDEKAEDEIRTIL, HMAITRMRIT
2 E DRI o THFRR 170 AL E THAT 225 (BHIEA>2001), Bk 3SR AR [R5z
D3/ N LT AR D i@ WARRREE LIS ARE 150 FELUR TIRIZ & A E R B, Fil
IXBEWDO NN - TRl O FEEFRREFPH S LR A~IR L TR Y, 2018 LD BFKFED
AL, FRAMTRARS R O T HAE B O bk 47 B, R 166 T E TEL
T3,

A EICES 3~6 A) ICHtE#REER L ECEIFLI-oblk L, BE~HFITIT=
B~ by E i~ EEEE 5 (B BIEH 2002, X 2-1), HEAIIETRICKRBA LR F0 5
Hmliecik, B — BURBITIRICIA < oA L, BRI~ AT O b ORI T 55
SBimomESEICIL E L, BATITIERB M & 72> THRiE ~ =R O R H 5 VO i
HEMEF L, BICER~FBEE, 5T =k T4 5 (IR 1968, /% 1974, 16
FED 2001, JIHHIED> 2006) , ARALFA & AR D —ERIT ALK E B4 K TE B X O N~
BT 5, LI CH 2 005 BRI I & 2 B0 BRI k3 2 M B 5
Z & (UNR 1992) | FEIRSGHI AT R EER 0 & Bk = Tl L D 2 & (R 1992)

[

4



FRA-SA2020-SC06-1

REND, WAEREHIZMT 2~ TR—RZHEEELOND,

(2) Fhin -

~ P NOREIL, AR L OMEREORE LS T CET 5 2 ERMmbTHD
% (Watanabe and Yatsu 2004) , & (CHEREZZIT R S0, L, EY O EER D) S
AT T+ Sk FRE L HEE S, R 1 OFLED1H D (BRER 2002), 2019 FIfiaEY D4R
BPERE (BXE) ., EHEREL | R OEND RO TWRDN 572 2011~2014 415
DZENLNOFEME & PR T 2-2 (2R T, 2019 FEi IO FHRE T, 2011~2014 4l
DI & e _TER S, X 2-2 IR TR L7 1970 AR OGP E KR & el LT, H
25 kf (RO TRWINAR TH 5 2013 FfkiE) 1RV IERVEZRL TS, ZThbo
HA & L CIEIREOBINCE ) BEDRENE Z DN DA, BIREKER LV HEKE &
2o TNDZ e, A OMEILIZH: O BRBZKIE O T, PEEBRE OB LS IR E 0%
HELTEZLND, L LEOFEIA LT R > TEL T, BEENAML TV EH~
AT VRKIHEREEE OfFOBAEORR L&D TRF 2 HED TN 5,

(3) sk - FEIR

1 R OMETEIVIRN SR B O PEII 24TV, 1 [ OEINEIL S T~9 ki Th D (i - &
B 2002), FHEHIEARIGIIREDOEDORELZ R T TET L EnMbNLTVD
(Watanabe and Yatsu 2006) , PEIISG I G 5E B A .0, Adrd, SR, 2 FEIRE D 72
EARIALER BRI A HUSIE R S 4, AL CH IR A b D, FEIIIE 1~6 AT
b b, LI ToH D0 E BT 2 PEINEIL 3 - 4 A TH DA, 2000 FARILFEIN
HA N ME S 3 D Bl Bl A DOEIG N E W TZDIZ, 5+ 6 HDOBEIN S AN E < 2> T
7o (&R 2010), VTARIZPESNEDNARN S, 3«4 HNEIVEN & 55, FERBIOEER]
FCGAEIGIEIX 2-3 @b, 2013 FAREEORIEMA LIRS, R OB O BB G- D
LR R 5N TWD (Isuetal inprep.), Z D7, 2015 Ffa A LIE O FEMnHI R AE & %
ASEEFMICB W TER L (X 2-3, W&k S),

(4) et A RaR

PRI A T VHHDOIRE 7 — 7 U v R MRV INE A 7 HH, BOEH R BRI,
TR EONREY T T 7 N ERRET D O - 1% 2002), Shfa & R ORI
WECATRAERWNC LV BN, B (DX I FA VY NE AT MR YY), BidE
XTI, DA TUVHERE) . PAERFILTH D, SREEEETIEY AT I B
BT FATNEREREEYTH S,

BIKMEN o712 1980 FERFE TIE, R AIV A, IvFUF R, v~V A, v
A, BEOBY A7 EORAFLIE (I 1965, KR 1999) 007 7 UTIZ L HHRMNA
HA7= (Kasamatsu and Tanaka 1992), EJRPMEKAEL 72572 1990 FRTIEI 7 7V T IT
L DWEIIHERR S 2o 722 (Tamura et al. 1998) . 2000~2015 4ED AL TH A FFEIZ I T 5
v 77 Y ZHEOEMREIZL D L. 2012 FFLBIZBENEMICBT DX 7 FA4 T DO
B35 =707, SITELAO~A UV OHBREMLTETEY, FHIA V72T TR
FHEEDN 2000 AR B X 7 F A T b 2000 FFERBIAIT S ITEEL O~ A T~

5



FRA-SA2020-SC06-1

Y10 Y (Tamura et al. 2016) . 2010 FFLIE S SIXER EEREEO—o L7e > TV 5
(Konishi et al. 2016), ALVEKEPEICRBIT B SITEO S RN 77 O T EOm RS L 7
AETHENLEZEEZOND,

3. BEOKR

(1) MEOHE

FEREE, T3, EEME, LI VWBIUERETHD, KPRIE EEIX. EICE
M~ = el ERHEER T 9 A ~FUE 2 A 2 NI RERET D, BIRKENRTE 2 - 72 1980
HEADARNC EERIG & 72> T HYEHE T, EIEOBD L7z 1990~2000 413 S0
FEAETBE S Lo 7o hd, 2012 FFLUREIRRG SR S LT D, A E ST TER
PAVE DR PFER A MU C AR RE T 5, EEMIE, KRR RS TITh., =fEihETO
HENRZ W, Tob T < W T UM ORI SI30RZE) 1%, P EE8 BifEka EiRG & L
1~6 AT, PEIRCERT D8MARE QL) ZFERG L5, Zofh, £H#ITEY
METHIEEIND,

(2) g EOHFR

AL 7 H~F4E 6 H OIfBIAERN TITV, (SRS T E CEH L-E, BFE
FIXRHENY (7 A) OEERWD, BERECIX. Z2<0%E, v ANIETvEARES
OETIEHEE LT EENTWAH T2, ARFEHlTIIAEA R T OMFED KT 08
FE, S COMBPEARDRBERELEFT L, v\ OERLHEE LT,

ARBEOT N E O, 1951 FITHEE - TR AE 02 X 0 BIFR &, 1954 4|2
Ak b LTz (BIR 1994), £ D% 1958 FIGH 0ak B D 8l 72 E23BA%E S, 1975
I EVEHR T b3 S WIRZEDBIR SHL7z, 1964 FICEESMBENRSA LT Z LTk -
TR TSP L, 1964 10D 227 F h o2 1978 1T 1,207 F b oiciE
L7z (Bd3-1, #&3-1), 1979 FiAEICIRE, (R ITI L, 1990, 1991 A% 30 F >
FREE £ T DIAAT, 1992~2003 4Eifa L 47 T~398 T b > TEBEMB K E o 72038, 2004
~2008 £EifaiIE. 2004 FEIEGIOEVIMARIZ L > T 176 T~245 T b & g2 E LT
Hefe Lz, ZDt%. 2009~2012 FEITRES N BEOR T I~ PN OREEIE D L5
G DAL EIZH - T 102 T~130 T 2 &R0 L7223, 2013 AFifa o s i
AEIZ X - T 2014 FEH1L 282 T F oAz L, 2015~2018 4Efa 1% 301 T~332 T b
THER L7z, 2019 FENIT00A L 267 T R Th o7z, B 71X 1966~1988 HZ T
TARZREZIE L, 1972~1979 il v — 7 Bro L 123 T~240 T Fo Tholz
(1% 3-1, 3£ 3-1), T4, FEB IO 7 A0 FEEATHIES X OVa &7 200 ¥ oKk
NTSITEAE L Th Y, LR ¥EZE S (NPFC) (2 2014 FLLRE O SO N
D KETKEBRFHRDE 82 REFEEHE B SEMAER (2017 4 4 A)
http://www.jfa.maff.go.jp/j/council/seisaku/kanri/attach/pdf/170406-8.pdf, 5 & T8 NPFC &£} :
https://www.npfc.int/summary-footprint-chub-mackerel-fisheries) , Z DififEE|Z (X~ & T~=
PANGENTWDID, ENENOHEIE, ALEARTEE £ EMREDENLENDED T~
12 HOWRBEY O~ PN I~ ANOURICELWEREL, FEBIRr T O~ T 0
HEELHEE L7 (M3-1, £3-1), ZOREER., v SOFIGIL 2014 4£25 79%., 2015 23
6



FRA-SA2020-SC06-1

91%. 2016 4-7% 98%., 2017 4F72% 99%, 2018 425 99.5%. 2019 48 99.2% & HEE S vz, 72
B, NPFC ~O#EITBEFELERF CTH L3, OB NG L 7 H~10 HEEx bR
L2 (iR EEe) ., BEOEEZTOE FIMIEL L CHRERW B LT,

D) DI Z X 32 1ZRT, BIREDGRD TRV VKHE & 72 o 72 1990~2004 4Fifa 4]
FRAE (01 5M) DREO TR TH Y | JREMIZED D 2 U EOFIGITK) > 7253,
INABEDE 2004 AEARBEOIREMAKZL I 2 L EOFIE @< o Tn s (X 32, #ild
#2-1), 3- (3) Dby 2004 FHHILIE, Flnfa~DOWREEIME T L TMAZOAETEN R
XIoTNDHEDEEZILND, MO TEWIMARETHD 2013 FREBEORENM ALY,
2014 AL L 2013 FEAREEDS SO D EIE R E L e TV 5,

(3) TRIEES )&

FHEETH DA £ M (b E M) OB D&, AR EOER
BEN TR G L 70D LT 2 R8N 2 A, 1992 LI, 1992, 1996 4EifaHA D N
A X AN E Z D% OB Z# 0 K LoOWAMER & 720 . 2004 O @I &
WXV EOBIM U2, ZO%ITEDEN & 2o (K 3-3), 2003 25 BME S - &R
[ G IS < EEEF I L Y | 2004 FARBEMAREOEEEOEIME—ERE, x5
Nz EHEE ST S (Ichinokawaetal. 2015, THEF)I[1E222016), Z OFSEE R ITHILE &k
FEL CEMINTIY, £NITED 2000 FREF S5 EHE . 1990 FERO KL S LD
WE R RBMZ OGN TND EBEXLND, 5T, 2011 4 3 HORAARKEROEEIC
&2 EARRIER 3 1 2 B3 A BRI O % E oK SR O Z 1 ANUALERRE 1138 K OBIRREE R
FEEOKT, £/, MEOKELR EE AN E LIRHRERA~DET L, (kD2 TH K
EIRED S Bl CHEERE~ L WO RETOEROE L, L) BoEE R oM
FHZEBRL TV D EB 2 BN D, HAARKEKLOEEDPER ST 2012~2015 i oF
BhEX I BT WME A 7R L7228, 2016 Fi LI I XIRVMEZ R LTV D,

4. BROIKR

(1) BRI D 15

1970~2019 FIfH O F RGN EE, 7 A ~F4 6 Azl & L, Pope (1972) Ol
ERHWEZF 2—=07 VPA (adR— MEN) ICXOHEE L (R4, #i2Er 1, 2, 3),
HARFECAREL (M) 134720 04 & Lo OREIEN 1987), T a—=27fHE LTHMA
EBLOMABOZEEZRKRT 5 EEZ DD 4 RINOIEEMEZ FV, FIEF (2019 4
o) oA (¥ —I IV F) BRIk (fliE*R 2-2),

(2) BEIREFEEOHER

KL O SBEINE X, 1960 4E(CE 1970 R E—27 A b 1 FIRKIICE
L. 1980 FAUHE 1-LIRRI TR VK HETHERS L QU ey, Baltl3E A B oI tinghn L <
W5 (X 4-1, BFFEFT—Z ~_X— A OQozekietal. 2007), 2005 4E 1 0 <4 & KL CHE
ESIND X DT oo~ EINEIL, 2005 40 39 JERIAN G 2007 F-121% 322 JRAL & K&
SHEM U7z, ZO%IFEI A0 I LTV 03, 2017 FE1% 347 JRRLIZHEN L, 2018 41X 583
JRRL, 2019 1% 553 JRRL &L 1970 AFARIC A 7o KHEIZE THIM L 72, 2020 4F 1~6 A iX

7



FRA-SA2020-SC06-1

VA L 315 IRKL T o o 7o K 4-2 1R B FHFAE D B 15 5 1 D IAZEOFEEREIL. 2004,
2007, 2009, 2013, 2016, 2018 FAZEVMEN A HALH 72 EMMABEKAEZ KM L TEH Y, 2018
FIFZ < OFEE TR bEVMEZ R LTz, K43 [ORTTEERETHLI0EE XD CPUE
EEVREIEET, IR A KR L, 1992, 1996 4EJfa] & o 72 B RRRE S 8 42 LT 4F
E X DOFEIC %<&ofwto%®% IMABEDNEY 2004 FARFEDSIRIENA L 72 2005 4
W LIRS CPUE 138 WO K HE 2 HERE L I B3O TEw ) 2013 A B 28N A L 7= 2013
RIS L S SIEIME 27 L, 2017 81T e 0 @V ME & 7e o 72, 2018 AE7AM D
CPUE |dJ8/0 L7223, 2019 4R3I L, mvMEZHERE L TV 5,

(3) EJRE L RETOHER

EPFREIT 1970~1979 I 1E 3,000 F~5,000 T~ U FEE DO EVVKUEIZDH - 72438, 1979,
1980 A1 H DIRWFFAEBERLZIE (RPS) (2 X DIIAE DR/ & @I X - T 1980 4=
TN 1,932 T b oAb L7e (M 4-4, 4-6, 3 4-1, fili 25 2-1), 1981~1986 F-{ft]IE 1,455
T~1,816 T b & BBORBIZO THER L7223, 1987 4FifafiLIE, K> RPS IZ X BA
BOWD &EEWIBETIC X > TE DI L, 1990 41T 215 T h o & 72 o 72, 1992,
1996 A DO EWIIARIZ L 2 EFREOBEME . EVEEEIC X2 280K L, 2001
RN B AR D 153 F R ASEBIAATS, 2004 A LR IT 2004 A3 O @I £
ETRIEE DR TIZ LY 2000 FARAT 6D O FARAKEZ B L THEII L, 2013 A Ofed T
MARIZE > TE LML, 2013 L 4517 T b &7eoiz, D%, 2018 4EifaH
DD TEWVIMARIZE > TE LTI L, 2018 4EifaliL 6,366 T k& 720 2019 4Eift
H1% 6,808 T b o LHEE S AU, 1970 FHEBILIE CRbEmWMEE 2572, L2LRBG, JIA
BORMEL Y OFRMEERENEVEBICH D 0+ 1 A 2019 FROEREIC 5D 58S
DR N I BT OMERDH D (K 4-4),

BlAEIT 1970~1980 AL 657 T~1,401 T b EEWKHETH - 7223, 1979~1980
IO IMAEDOWD & @O IEEIZ X > T 1981 4R lINC 737 F h oy 1982 4R HIC 567
T b AT Lz (B4-5, 4-6, & 4-1, e 2-1), 1985 FFJAHIE TIiX 450 T h LI ET
HERS U723, 1986 ARIEIILIRE, MM RO & @ WISHEEIC K- T L, 1990 A iic
97 T h o ETHEBIAAT, Tk, BB 100 T F LU TFOFE L <ARWKUETHERS L
2002 AN TR B IRD 44 T b b 7e o7z, 2004 4RO EWINA RO 725 2006 i
T 296 T b AZHEEIN L, D% 2010 NI HNT THA Lot 0D 2013 4] O
DTERWVIIARIZ XD 2016 FJEHILIFEIC2BITHEM L, 2019 A% 1,062 T b o L H#EE
STz, 2013 LRI, SMUTFROLEREZ RO DK & 70D 4 Ll EORRE Rl
L CREIEA2013) oELEML TS (X4-5),

BIABEN 450 T LA ETH 72 1970~1985 Fifali Tl, RPS (XM E L TE Y,
IMABEIZHELZENH S HODIFIE 30 [ERULEOEVKETH 72 (K 4-5, 4-6, F 4-1),
B 450 T F % TlEl 5 72 1986~2014 1 TIE RPS 25 L < KWV (1987~1989,
1998, 2006 “Eifal) NESND—FH T, H L EWE (1992, 1996, 2004, 2013 4Eifaly)
HLROND M E L OEBENRKE < DOoBEND RN DITIMAZEDOKER K E
KT LTWe, 20X 5 RIEKEDIAZBES . FAEEICHE LB OFIC LY BiF7e A
DEOND XIS, BAREZ TOEKSEDLZENEHEREZXNS ETEETH S,

8



FRA-SA2020-SC06-1

HARFECARE Mk 2 BT & LT, RFHiCos%EE (0.4) 1I2xFLT03 & 0512
L CHEIT (2019) M OEFEE, AR, MARZHE L (K4-7), BREFZNLEN
81%33 L TN 129%, Bl EIX 93%F LN 110%., MAEIE 70%3 LN 150% & 720 . M DD
REL DL, WTFhOEbLREL o7z,

AR F (BRI F OBLREYE)) 13 0.16~1.34 O#iJH TR E < 2L LTV =23, 2011
FIRHIDEIERVVEEZ R LTS (X 4-8, #liEF 2-1), £lnf (0~2 %) O F X 1992,
1996 FERRHE DN M T35 & 7 o To ARITRRIZ @ 2 5 72203, 2010 I LI TR < 22 5 TV D,

RIS 1T 1986, 1988 35 TN 1989 M 40%LL L& m<, BREL KE LS
72 (X 49, £ 4-1, #iEFE 2-1), TOHK, 1993 I 56% & Md Tr< 72D, 2001 Fif
HETIEL 33~51%D @V KETHER L, 2001 FaflomERIKOEREL 725 Lz, 2002
~2010 FIEHIE TIL 17~36% & LRV KIETHER L, 2011 4F 3 H OERKOEEO R L
U7z 2011 AR DIRR X 6~11% & ARV KIETHERS L T\ 5,

R34 A I Bl S 7 ng@ﬁéﬁ{ AT DU ) (TEIG1E2:2019) B &
OWEFEEERHM (1 R1%2:2020) 1281 2 B FEHEEE & O 2 e Ertelz E & i,

HH fiE At

SB2019 1,062 Fho | 2019 4Ef 0 Bl &

F2019 | 2019 4Ejfa D& (&R 5L F)

(0 7%, 1 7%, 2 1%, 3 W%, 4 1%, 5 7%, 6 mLL 1) =(0.02, 0.02, 0.06, 0.09, 0.26, 0.59, 0.59)
U2019 6.1% | 2019 i O EEE &

(4) MAEY7- v R (YPR), MIAE Y720 Hifa&E (SPR) B LOBURORIEL

RIRROPEEEZE L CREIEE LT 5720, FFEO FIEEZ%SPR (2 & (2 )
Do Tz EARE LT235E D SPRICKTT 5, N & > 72560 SPR OFIA) (CHE L-fE%
B 4-10 127”3, %SPRIFIAEEIMRWNTI EREVEL & 5, %SPR DI 1993~1997 i
RS TN RREE R L, ZOMBICRBAA~OREER ED > ok TR A TEN D,
2011 AFIRIALLRELE 40%R1#4 O FLRH R OME CTHERS L TR 1 . Rl ~DIETEILE < 72
LHT S D,

LR O IR 5 YPR & %SPR ORIRZ X 4-11 lRT, DL &, FOEREL L
T, PRR 31 AFE 4 BICBRfie Shve TEPELERSE I B3 DA [ TIRESh
MSY #5895 F (Fmsy) OHEEIZHA W% V2, Fmsy 13%SPR IZHH T 5 & 54%IC
FY43 25, BUROWMEE (F2017-2019) 1% Fmsy % LA 523, F0.1 35 X T8 F30%SPR % (A
Do

IH | i B!
%SPR (F2019) 50.0% | 2019 4] D %SPR
%SPR (F2017-2019) 44.4% | BUIK (2017~2019 “FEif ) O fE 1125t T 5 %SPR




FRA-SA2020-SC06-1

(5) FAFERIfR

BlfadE (EE) CMAE (B oG (FAERR) 2K 41215857, Eiko HERRE
IR 2P ER B 38 ) 12 RV | RRBFFOFAERBRRIZIIFR Yy r— AT ¢ v 78
FAEERRZAND Z EBNRESINTND (FEIRIED 2019), FFAPERBRRD/ T A —FH#E
T 27 — 21, FAk 30 (2018) FEOEPFRFMIC RS BAE - AL L, &K
BB RN T RIEEZ AV TS, IMAEOEZO H OB EZEE L T\ 5, FAERR
KDOENRT A =2 & FRITRT,

FAEPEBAR K e kik H CAHBS a b S.D. p
Ry — AT 4 78| N T RE A 0.00758 | 1,056,000 | 0.837 | 0.375

ZZC. ali HS o E COFAEMBOBE (B/g). biXHS oG L8 E
(by) THD,

(6) HAEDEREL FIZH\WT MSY % EH 9 5 kU L OVE UL E(E %

koo MEPFLUE(ESE BT DA SeREREEE) CIXBIE (1995 FRMILIRE) DBREE FIC
B DI KFFEAPER MSY 12372 F h o SHEE S 7z, w24 2 AIChfE S iz THRIR
EEITHICBET MRS TiE, 20 MSY 2 EHT 58 E (SBmsy: 1,545 F V) & H
L L A IRE B ESNRD £E OO, E7o. MSY O 60%0DE R 5
NoBME (562 T L) ZERFUVEFIEMER, MSY O 10%0iEEEN GO D Blfam st
HOKHE(67 T o) LT HIMES TV ANED £ &bz, MSY % 32819 5 )t (Fmsy)
& ITRERE A TRITRT,

HH fiEs i A
H A PR fe KFRe AR PE B MSY 2828 fa &
SBtarget 1,545 T-h>
(SBmsy) ,
. [R5 FE ELVEE, MSY @ 60%DiRE RN BN A AR
SBlimit 562 Fhv
(SB0.6msy) .
oK, MSY O 10% DREBENELNLEH A&
SBban 67 Thv
(SB0.6msy) ,
Fmsy I KEFoe A PE & MSY 2 F2HL 21T (R EIREL F)
(0 7%, 1 7%, 2 %, 3 %, 4 7%, 5 %, 6 kLl )=
(0.02, 0.05, 0.10, 0.18, 0.19, 0.35, 0.35)
%SPR (Fmsy) 53.5% | Fmsy (Z&I& 3 %%SPR
MSY 372 Tho | S KEFee A PE & MSY

(7) EPRDOAKUE - Bymds L OVASEE DK

MSY %z HEHR T AR LIEE L BB L E 7 oy &K 4-13 1R T, ARRECE
T 5 2019 R OB AR (1,062 T b)) (X MSY 2 EH 45848 (SBmsy T72b b AE
EEIYEE) % FED 23, MSY @ 60%DIfE &35 515 Hlfh & (SB0.6msy T 7240 H R
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EEILWE) & BRI, 2019 R OB AEIT SBmsy D 0.69 5 THDH, £/, 2019 Fif
HIOEIEIT MSY 2 EBL3 21T (Fmsy) & E[El > TH 0 | 2019 FHAH O£ Fmsy
D120 EFTHD, 2B, M7y MOURLEZBELEOL (F/Fmsy) &iX, &40 F O
RED T T Fmsy DIFEEAL 5 %25 F #%SPR#H L TROMEE  BEDOFHE DL TH
%, HAaEO#HEIL, UTFE 5 ER (2015~2019 Fifl) OB LEMEART SN D, K
REEOBARETT X TOHMIZIB T SBmsy & Flal> T\ Ll D, F-iEET
1970~2010 il £ T MSY % 5 % 57k (Fmsy) % kel THERE LT add, 2Bl
1% Fmsy [ZITVMETHERS L. 2014, 2015 NI DOT )N Fmsy & TEl> TW e, ZDOH%D
HREEIT0m < 220D 2019 FFE IO BEEIT Fmsy 4 E[El>TWn%,

HH & Gl

SB2019/ SBmsy 0.69 | e KFFoeAEPE B2 FEBL T 28I BIx2 2019 FaHlOB A
BEO

F2019/ Fmsy 1.20 | e KEfoeApE B BT DI EICx 2 2019 FfojfE
JED Er*

*2019 I OB O T C Fmsy DSEI L% 5.2 5 F #%SPR #15 L CHEH LR 7= HF

BABOKYE MSY %5 /KHEL T RS
TEEEE DK HE MSY ZFEH T 5K UL ERD
HAROH) M HAN

5 fFkFAE

(1) FFRTH O E

BRI CHEE L7- 2019 EIABHIOEFERENS ., o h— M ORT#EEEZ VT 2020~
2051 AR E TOREBRTHEFHE AT o7 (HEEER 2), FERTHNCBT HMARIL, &4
W OB ED TR SN AEE BAERRRNS 5 2 72, IABEOARHEEMEE LT, 3tk
EHIARITHE 5 RRZEZRE L, 10,000 [F1O#E Y 3 UEHR 21T 5 72, 2020 FJfH O &1,
TR EN D EPE L BUROIIEE (F2017-2019) 2> BARE L7z, 2021 A LI O EE 2
X, (2) OUEEEBAIZEH L,

(2) BRI

PSS, FARE BRI L B s 2 Ay - B ELT D70 Bl E D RAAE L
RAEM 2 TRl 76 T3S RKE E CEMIICHBEEZHT 2HATH L (X 5-1),
PR RIVE FILEE L 10 H 53551213 Fmsy (ICZ 2R3 B 235 U2 A#+E (BFmsy)
E9%,

(3) 2021 HFEM O THME & ABC OHETE
ABEED TEFEHITEHCET 23S TR Lo oL ) 4Tt AR
73 2030 4Efa I B AR L YE(E & 50%LL EORERT R\l | sodtkDE RN R & 7
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HH0E LT, (2) OEEEHAIZEH L7Z pFmsy O T, p=0.9 2NBIN S N7, AREE
T, 2D B=09 & L7 U A S EEIHE N5 2021 it oo TlkE R (582 T
RY) % ABC & LCHURT 5, 2021 AN Tl SN A B EIT, WThoM K LR
T BEEBAEEZ EEIY . 1,790 T R & HOAE L,

2021 FEH O 2021 FfEH D BURORETEIC :
ot s . 2021 o
ABC HAETHEHME PR A (%)
(FHv) (T) (F/F2017-2019) PR
582 1,790 0.76 9.6
T A b:
« R 2 4E 2 AICERfESN- TEIRE BT HC BT ARBI A IS TRV EEO L ES T
FIZHSE ABC 2B EL,

(4) 2022 FFIRHILLURE O T

2022 FJAHILIEE S & O TR FRIORE R Z X 5-2 BLOF 5-1, 5-2 (-7, IEEFHEH
AN EES < EHEZ kG L7854, 2030 oA EO THMEIX 1,868 T > (80%(EHEX
iZ 801 F~3251 F h) THV ., FHMES BEEFILHEMZ ER D MERIT 52%, [RAE
PRI 2 BRI D HERIZ 97% Th D,

ZEERE LT, B2 B AMEHLIEEGA, BLOBROEMEE (F2017-2019) Z ke L
T E ORER TR RAIZ DWW T H R, 2030 (R OFAED THIEIX. P& 1.0 & L7
ALY 1,769 T v (80%(EHEX L 741 T~3,103 T b)) THV, HEEHILIEHEL
LA B HEERIT 48%, BRIVE BRELUE(E A2 LR 2 fERIX 96% Th 5D, B % 0.8 & LI2HA 1LY
1,975 F b (80%[EHEX M1 866 T~3,413 T h) ThH Y, RINEIIMEEZ LRl 2 sk
1% 57%. [RFVEFRILUEE A2 BRI DHERIT 98% CTHh D, —J7. BUIROIEE 2k L= 54
DOHFAEO THEIL 1,608 T~ (80%(FHHX AL 645 T~2,854 T h2) Th Y [RAEH
FUEE 2 b0 D RERIT 41%, [RAVEERILHE(E A2 L0l D HERIT 94% TH 5,

T FH RS S EE A L2356, BlfE) BAEEBEEE L 50%LL LT
A2 AR, RO TREIVVIIA R & HEE J7z 2018 AERBEDS EEVE BAAR T~ 5 2021 4Fif
W Een PRS-, BAVEEEEMEZ S0%LL LM ka2 A H4EIE, 2019 FA
OF A ENT CTIZRBIEF LM Z B> TND 2 Enn, 2019 4l L 70 D,
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EERL T TN AR

2030 F 80% 2030 B R LU T O
HH DFL EEXMH B EE DR (%)
(Fh>) (Fh) SBtarget SBlimit ‘ SBban
HEE LRI CHEN T2 B
B=0.9 1,868 801 —3,251 52 97 100
ZOMOITER (e EHRRIEITR25 B 2EALSGE
B=1.0 1,769 741 -3,103 48 96 100
p=0.8 1,975 866 — 3,413 57 98 100
B=0.6 2,220 | 1,016 3,776 67 99 100
p=0.4 2,520 | 1,202 —4,227 77 100 100
p=0.2 2,904 | 1,443 —4,809 87 100 100
B=0 3411 | 1,769 5,523 95 100 100
F2017-2019 1,608 645 — 2,854 41 94 100

ERL T TN TN

Bl ENEHILEES 50% 0L FOMERT LRES4

SBtarget ‘ SBlimit ‘ SBban
REEBEHIAICHERTS B
B=09 | 2021 FEiH 2019 4EIEI | 2019 4EIH
ZOMDITHR  (REE S LITRRD B A LSS
B=1.0 2021 4 2019 F7 2019 F7
B=0.8 2021 4 2019 F7 2019 F7
B=0.6 2021 ] 2019 2019 7]
p=0.4 2021 4 ifa 2019 2019 4]
p=0.2 2021 4 ifa 2019 2019 7]
B=0 2021 ] 2019 2019 7]
F2017-2019 2021 Fa 2019 F7 2019 F7

6. HRFMDFELD

ARRBEOEPREIL, 1970 F4R1% 3,000 T ~ U LLEDEWIKAEIZ & - 72 53,1980 4F-(K1Z 2,000
T R LUFIZ, 1990 FARIZ 1,000 T b LU FICE HIZiA L, 2001 A2 153 F o
FTHBIAATL, 2004 FERIIOEWVIIARIZ L > TEFREIZ 700 T Fo 22, 0% b
el I & T E O T IZ & o T, 2000 SR D EARKHER B L TN L, 2013
IR OO TRVWINAREIZ L > T, 2013 Fiai1F 4,517 T o b 7roiz, D%, 2018 4F
I OO TEWWIIAREIZ L > TS HITHM L, 2018 4Rl 6,366 T h> &720 0 2019
FEMHNT 6,808 T b LHEE X, BlFaEIT, 2000 AEXHIHE TO 100 T kv & TR
BARKHER L LT, 2013 A0 CTEWIIARIZ L VD 2016 LI I 2088
L. 2019 A= id 1,062 F o s HEE ST,
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1970 LIRS, T X CTOMRIZIB W THARIT MSY 2 EBL§ 5 /Kk#L Flal> T b,
F R ITTAE, IR TEICH D H OO, 1970 FIAIILIE TIE 2014 - 2015 A 2 BRru
TMSY # 52 2/Kk%# (Fmsy) % k[>T %, BlfaEOBNIXITE 5 4FM (2015~2019 4
W) oG THIN L s s,

7. it

LR ZE R B4 (NPFC) (CHEF KOV e o7 2 & Jb A A L OV e o7 200
W AKIRIC BT D SITHEBEENRE SN2 290 T, 2RO 0RERELZEEBLI-E
R A2 AT o 7223, FEB L Or &7 OIEH ONFIZONTHoRIERBE LTV
W2, BRx e RE A T2 ECOBEIRREMN & 7o T, EIRFHOREEE M _ED 7= 9DIZ,
HEREDEO R L TERMEKRESEDOERLIMLETHY, ZNHIZONTHHEEND LD
B Z T DR D B,

— 07, ALPE RIS T D AMNERINIC L A IES ) &2 PAET 5 2 L2 B, SFERk 26
DD N THERM AT — 2 % A COME WA O B 2 4042 3 2 B fAa %2 Bis LT
W5 (R EE6) . ZONTHEEKMAIET — 2505 IUU 25 O - FMER R O E R4
HETHHELH DD (Oozeki et al. 2018) |, EIHFHHEIZHLY ATV D ITITHREEE D B\ &
DENMETH D70, BIRFATIE IUU OifERITER L TV, 5lEHE 2 b0l
RO RNEI R O LERNSH D,

Kawaietal. (2002) 1%, 1970 SR DE/KEHN TR A ~OIBEEITERLS . FL XL 9 il
A L TR 1990 AERICEIRITIEE Lz &5 U, YRR 17 FE £ TOARBEEIZB D
T, 1993 HLAKE, #limfa (0« 1) O F BNEHFICELS Roloicd (K4-8) . RAfaBepk
TOLBEIIAREGHETH D Z L2 L, AW PN BT AR SRR O it 70 I BR GG A 2 #
Pt L. 2EES ARG T 5 3.5 A RE Ch D & OfmES T\ 5, EiBIE (2012)
1%, AREEOEIRBENHEE 7 /L A L CIA] - JRSEHI OIE 7RI X 2 @ IRE B2 R 4 et
L., A EIDIZ I T 2 8 s OIRERIHI OV RN @\ 2 & AR L T\ 5, InFEI A
~DOF PELS oo TnD (K4-8) . BIROFHIFIH OISz, 5] &k BHlnflox4 5
F OKJEALE LUy,

BT DEEDOMIEIZ L > T, MABDOZEFI T EITII~HEFRAOARRIZE > TikED
ZEMPNroTETEY, EITBAOIRIE FEINRER, EIRME, FEIFRTRBUKE) 285
PV DIENC K AR ROE D CREIEA 2010, 2013) <0, HEAFAIAORBREREIC X DAL
EROBENEZNICLD2EFREOE D (EEIEH 2010, KHIFH2013) DRI EELT
WHEEBEZLNTWD, b EHISAOREREIMAR L IZTEWHBERA DI, IMAEDZ N
FILEIVEH CTH 5 4 A SMEEEROEIG R E < L DR WRIRWNE W RetER R b, FEi
4 A SMEEIRDAFRRIZ L > TIAEDRET D B 255 (Kamimuraetal. 2015) . 4 A
DFEINIHZIBD K 512 5~6 AIZHARTEADMACCRBUKIR O A TREIFNE 720 | 15EE
AN T — X T & — BT 5 7 KATFHER O ATRICHFI TH 203, £0—J57 T, ¥
AEFERITKR & < B 5 Sk ORBRIERE OELLIT R E < . BRERKIRDS EEINS KR & [
D 18°CREE TIlIERMMEL 7o TEREDNENERRITIKL 720 . BB o
20°CRREDKIRTERIEIND ERERENELS 2D, MARELEL LRI ENTRBRINT
W5 (FEiffElE2° 2010, Takahashietal. 2012, KHIEAH22013) , 51k, 2O KD REEE &AW
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DR E ZN 5 OO AR EITIC L > T, BEOBEWIMAED BFEDL Y N A[FE & 7
HZEMEIFINS,

F o, FEINREBROH 5 (BER B OFEIIHIO) Blfa (REM) OFEETINO I, HIEIFEIH
(O TOREIH) OHD XY LIVENE L | SMUFADAEFRRNEN T & DEHE ERORE
RIRENLDLN->TE T CREIEA 2013) , MR T, ElnfRPERD S 3 PEINS~D R Tl
WS R (% 2010) . PEINHNCIZAREY (PESPME(H) 23 F <A, FH 3~4 A) 1ZFEDN
T DMEMDBTR, 4 A IXEAKEROAZHENEFRBCEIIT 2R TH Y (% 2010) . A
ZW B O B RIE CORBEASROEINEH & 5 2. BHEMN L b 7 v — I v 7 IEH
L, DY AR EOBKERREOKEL F1EDRVETH D Z LS HIFROE
BICHE LTS EEZLND, R ERIC X D IFE 0 BEOEINT, 44 OMADBESE
BAEA~DOMEE FD DR EFFO L EZ B, MAROHEMN E —EKRMELL EOHERZ X 5
2O, ZOEINEBN, MEFF S5 Z ENEBETH D, T ODITITBAOFER CRIE -
SRPEF) HERR A ZE UG BEME. SHEA T, FEINRER D B> 5 Sl B A TR+ B B
Nd 5,
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%31, W - RRIEER (b))
I o AT - B i X
A~ i G EY7  RE KK EE® JOBRE WK 2k
BEGS] ik TEM S PoRYEr E
1970 865471 833471 32,000 - 733,494 25319 52,415 4,072 18,171
1971 855,109 793,109 62,000 - 715,905 14,115 31,986 7253 23,849
1972 845,177 722,572 122,604 - 626,753 12,463 47,507 7414 28,435
1973 821,531 638,536 182,996 - 527,106 20,188 49,180 7,308 34,753
1974 889,406 649,406 240,000 - 529,706 24,345 47,244 4,535 43,577
1975 896,611 722,805 173,806 - 540,113 46,915 89,945 6,370 39,461
1976 715,078 570435 144,643 - 345,519 29,261 154,132 5,468 36,055
1977 1,070,984 912,950 158,034 - 722,035 15,933 133,046 9,250 32,686
1978 1,427,837 1,207,487 220,350 - 974,295 17,734 177,393 3,942 34,123
1979 1,275,041 1,104,013 171,028 - 911,006 23,234 130,929 4,347 34,497
1980 637,015 589,399 47,616 - 454,159 15,900 73,075 3342 42,924
1981 398,394 356,046 42,348 - 298,344 11,811 9,855 4,036 32,001
1982 347229 317275 29,954 - 254320 10,854 35,196 6,325 10,580
1983 378,130 364,628 13,502 - 338,760 8,299 915 6,147 10,506
1984 542,636 513,119 29,517 - 479,173 13,738 4,723 5473 10,011
1985 422432 419,724 2,708 - 384355 5,959 14,196 11,457 3,758
1986 626,925 585,023 41,902 - 540,716 6,263 16,253 12,343 9,448
1987 326,549 305,635 20,914 - 259,765 5214 21,442 7,658 11,555
1988 258,616 250914 7,703 - 223,576 5,053 7,095 9,851 5,338
1989 125,291 125,291 - - 101,051 1,747 8,420 7,610 6,463
1990 27,767 27,767 - - 7,886 3,615 2,088 6,784 7,395
1991 26,385 26,385 - - 5,321 1,958 4,924 5,129 9,052
1992 81,493 81,493 - - 46,727 20,165 2,505 4,766 7,329
1993 397959 397,959 - - 348,663 27,732 1,596 15,202 4,766
1994 117,336 117,336 - - 76,263 23,039 1,757 12,011 4267
1995 140,569 140,569 - - 104,151 25,503 1,591 4,862 4461
1996 269,122 269,122 - - 217419 35,861 43 3,655 12,145
1997 318407 318407 - - 275,169 27874 1,661 9,579 4,124
1998 114,796 114,796 - - 99,789 10,079 436 3,052 1,440
1999 76,512 76,512 - - 51,193 18,581 43 3,515 3,181
2000 91,192 91,192 - - 72,102 15,236 0 2,275 1,579
2001 52,896 52,896 - - 40,432 8,616 0 1,390 2,458
2002 46,745 46,745 - - 35,753 8,492 44 1,476 979
2003 75,559 75,559 - - 48,429 21,822 84 920 4,304
2004 181,144 181,144 - - 143,135 29,665 189 6,257 1,898
2005 226256 226256 - - 193,026 27,596 388 1,769 3477
2006 245,091 245,091 - - 202,515 35,291 2,950 2,492 1,842
2007 188,373 188,373 - - 151,563 31,996 721 1,690 2,402
2008 176,360 176,360 - - 144,864 25,159 1,065 2,701 2,571
2009 130,228 130,228 - - 106,561 12,442 939 5,792 4,494
2010 127877 127,877 - - 103,747 14,642 2,540 4,127 2,821
2011 102,020 102,020 - - 78,163 5,369 2,772 13,048 2,668
2012 125,645 125,645 - - 102,865 7,611 2,105 9,020 4,044
2013 220,671 220,671 - - 191,576 7,730 2,766 16,018 2,581
2014 301,802 282,318 36 19,449 233,560 23,936 2,939 17,620 4,263
2015 452,584 329,777 423 122,384 289416 15,689 4,506 17,294 2,872
2016 479,957 330,043 9,101 140,812 262,463 39,720 1,605 18,122 8,133
2017 538,876 331,886 53,135 153,854 240,934 37,531 2,910 26,739 23,771
2018 529,014 300,773 98,373 129,868 165,742 54,727 3,805 39,197 37,302
2019 416356 266,504 85,912 63,940 158451 33,724 4313 42,169 27,847

2014 FEEWILIE D v > 7 6 X OV [E 0 08 B I HEE I,
ORI SIXBE - B, 2h 3w
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# 4-1. ak— FEHEER
a4 T & B Blfum AR | RIS | BAEERDSE
(Fh) (Th) (Th) | (BT)R) (%) (B kg
1970 865 2,938 657 9,998 29 15.2
1971 855 3,737 807 14,084 23 17.5
1972 845 4454 741 8,345 19 11.3
1973 822 4,171 981 6,958 20 7.1
1974 889 3917 1,296 7462 23 5.8
1975 897 3,391 1,164 10,095 26 8.7
1976 715 3,803 1,188 14,344 19 12.1
1977 1,071 4,699 1,341 10,460 23 7.8
1978 1,428 4,826 1,401 7,283 30 5.2
1979 1,275 3,276 1,337 3,291 39 2.5
1980 637 1,932 1,079 3,302 33 3.1
1981 398 1,810 737 3,725 22 5.1
1982 347 1,706 567 3,084 20 54
1983 378 1,464 514 3,397 26 6.6
1984 543 1,816 595 3,805 30 6.4
1985 422 1,713 496 5410 25 10.9
1986 627 1,455 371 1,962 43 5.3
1987 327 909 343 630 36 1.8
1988 259 558 314 263 46 0.8
1989 125 295 175 199 42 1.1
1990 28 215 97 342 13 3.5
1991 26 320 74 965 8 13.0
1992 81 665 87 2,581 12 29.5
1993 398 705 114 565 56 4.9
1994 117 332 105 536 35 5.1
1995 141 350 94 1,126 40 12.0
1996 269 705 57 4321 38 75.4
1997 318 628 54 489 51 9.1
1998 115 288 98 176 40 1.8
1999 77 235 96 504 33 5.3
2000 91 225 64 514 41 8.1
2001 53 153 63 276 35 4.4
2002 47 228 44 1,071 20 24.5
2003 76 252 60 545 30 9.0
2004 181 763 132 4,001 24 30.2
2005 226 849 89 666 27 7.5
2006 245 753 296 419 33 1.4
2007 188 580 241 1,641 33 6.8
2008 176 493 151 575 36 3.8
2009 130 567 133 1,981 23 14.9
2010 128 763 119 1,436 17 12.1
2011 102 1,020 238 1,481 10 6.2
2012 126 1,551 368 4,466 8 12.1
2013 221 4,517 464 24211 5 52.2
2014 302 4,978 724 7,561 6 10.4
2015 453 4,673 662 6,699 10 10.1
2016 480 4,762 951 11,315 10 11.9
2017 539 5,041 1,440 9,989 11 6.9
2018 529 6,366 1,274 30,073 8 23.6
2019 416 6,808 1,062 5,751 6 5.4
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F5-1. FRROBIAEN AEEHIEEE (a) | RAEHIEEE (b) 2 LR SHR
B % 0~1.0 TEE LG ORRTHORRAZ R, 2020 Fif g &I XH0R
DOifEEE (F2017-2019) 7B TFHIS D 693 T~ & L., 2021 i) & i 2
BANC K o0 L LT,

a) Bl ARSI EL LR 56 (%)

B 12020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2041 | 2051
1.0 0] 100 100| 100] 100 78 60 53 50 49 48 47 42 42
0.9 0] 100 100| 100] 100 86 66 58 55 53 52 52 47 47
0.8 0] 100 100| 100] 100 94 72 63 60 58 57 56 52 52
0.7 0] 100 100| 100] 100 98 78 69 65 62 62 61 57 58
0.6 0] 100] 100| 100 100| 100 85 74 70 67 67 66 62 63
0.5 0] 100] 100| 100 100| 100 92 80 76 73 72 71 68 69
0.4 0] 100] 100| 100 100| 100 96 86 81 78 717 76 74 74
0.3 0] 100| 100| 100 100| 100 99 92 86 84 82 &1 79 79
0.2 0] 100| 100| 100 100| 100| 100 96 91 88 87 86 84 85
0.1 0] 100] 100| 100 100| 100| 100 99 95 93 91 90 88 89
0.0 0] 100] 100| 100] 100| 100| 100| 100 98 96 95 94 93 93

b) B RS RANE LAY EZ EE DR (%)

B 2020|2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2041 | 2051
1.0] 100| 100| 100| 100| 100| 100| 100 | 100 98 97 96 96 91 90
09] 100) 100| 100| 100| 100)| 100| 100| 100 99 98 97 97 94 93
0.8] 100| 100| 100| 100| 100| 100| 100| 100| 100 99 98 98 95 95
0.7 100| 100| 100| 100| 100| 100| 100| 100| 100 99 99 99 97 97
0.6 100| 100| 100| 100| 100| 100| 100| 100| 100| 100 99 99 98 98
0.5] 100| 100| 100| 100| 100| 100| 100| 100| 100| 100| 100 | 100 99 99
04| 100, 100| 100| 100| 100| 100| 100| 100| 100| 100 100| 100| 100 99
03] 100| 100| 100| 100| 100| 100| 100| 100| 100| 100 100| 100| 100| 100
0.2] 100| 100| 100| 100| 100| 100| 100| 100| 100| 100 100| 100| 100| 100
0.1] 100| 100| 100| 100| 100| 100| 100| 100 100| 100 100| 100| 100| 100
0.0 100| 100| 100| 100| 100| 100| 100| 100) 100| 100) 100| 100| 100| 100
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#5-2. FkofifaE (1 BIOEER (b) OFHEOHRE
B % 0~1.0 TEWE LIZLHADRKTHORREZ R, 2020 40 oy fE & T BN
DOIHEE (F2017-2019) 75 FHISID 693 T~k L., 2021 4Efadlns o fa e is i
HHNZ X 2 & Uiz,

a) BAEDOVHEOHR (T o)

B 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2041 | 2051
1.0 1,249 11,790 |2.,978 |2,861 |2,418 |2,137 | 1,974 [1,881 | 1,823 [1,795 | 1,769 |1,746 | 1,630 | 1,628
0.9 11,249 11,790 |3,034 [2,957 |2,534 [2,250 |2,082 [1,983 | 1,921 [1,893 | 1,868 | 1,848 |1,744 |1,750
0.8 11,249 11,790 |3,091 |3,057 {2,657 (2,372 {2,200 2,095 | 2,028 | 1,999 | 1,975 | 1,957 | 1,866 | 1,878
0.7 11,249 11,790 |3,150 |3,162 {2,788 (2,504 (2,329 [2,218 | 2,146 |2,115 |2,092 |2,075 | 1,997 |2,015
0.6 1,249 11,790 |3,210 [3,271 |2,927 |2,648 |2,471 [2,355 |2,278 [2,243 |2,220 {2,205 | 2,138 |2,161
0.5 11,249 11,790 {3,272 (3,384 |3,077 |2,804 |2,627 (2,507 | 2,425 (2,386 |2,362 |2,347 12,290 |2,317
0.4 11,249 11,790 {3,334 3,503 |3,236 (2,973 |2,799 (2,676 |2,590 (2,547 |2,520 |2,505 |2,456 |2,487
0.3 11,249 1,790 13,398 |3,627 {3,407 3,158 {2,990 |2,866 |2,776 |2,729 |2,699 |2,683 |2,639 [2,673
0.2 11,249 11,790 |3,464 |3,756 {3,589 (3,360 3,202 3,078 |2,986 |2,936 |2,904 | 2,885 |2,843 |2,880
0.1 1,249 11,790 |3,531 3,581 (3,437 13,318 [3,226 |3,174 |3,139 |3,118 {3,075 |3,115

3,784
0.0 1,249 [1,790 [3.600 hs,szz 3.699 |3.589 [3.500 [3.448 [3.411 |3.388 |3.343 [3.385

b) RO VEMEOHER (T h )

B 2020|2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2041 | 2051
1.0] 693 641 | 627 | 691| 571 513 | 474 | 453 | 439| 431 | 423 | 419| 392 | 388
09| 693| 582| 580 650 | 543 | 490 454 | 433 | 419| 413 | 406| 402| 381| 379
0.8] 693 | 522 | 530 | 604 | 511 | 463 | 429 | 410| 397 | 391 | 385| 382 | 365| 365
0.7] 693 | 462 | 477 | 552 | 474 | 432 | 401 | 383 | 371 | 365| 360| 357 | 345| 345
0.6 693 | 400 | 421 | 496 | 431 | 395| 369 | 352 | 341 | 335 331 | 328 | 319| 321
05| 693 | 336| 361 | 432 | 382 | 353| 330 315] 305| 300 296 | 294 | 288 | 289
04| 693 272 297 | 362| 325( 303 | 285| 272| 264| 259| 256 | 254| 250| 251
03] 693 | 206| 229 | 285| 260 | 244 | 231 | 221| 214 | 211 208 | 207 | 203 | 205
02| 693 139| 157] 199| 185| 175( 167 160| 156| 153 | 151| 150| 148 | 149
0.1 ] 693 70 81| 105 99 95 91 88 85 84 83 82 81 82
0.0 693 0 0 0 0 0 0 0 0 0 0 0 0 0

30



HEREM 1 BRFHEORN

il - AR RS
- ¥/zb ez

FRA-SA2020-SC06-1

R - R ROV IR R2-1 2 3

ak— MENT (BARKY 22 735134 R B R, 3525 0R)
HRFE AR 30.4 % E

il - AERIE IR
il - AERNITERIELR S

A 4

202047 ] D A fin Al
BIRE - Blfag

20204~ DRI HEFHE

20204F 7 O BN & DA E
2ODMAEFIEMERS LR v r— A7 4
v 7 BRI PERSGR  (CERR304FE B & R REAm
1970~20174E DA & - Bl EIZHS<)
E20204E B EN OB (e ER)

2021 i~ O RTEFHE

2020 IO F 1X, BPCRSCAEY N T A — 2% [E B |2 BY
I HHFIEREB S L RSO T T 2017~2019 4Rl F o BT
v IS T 5%SPR (444) #5275 FEEZNTE

202 14 AR O i) -
Gl R

2022 iyl
PLBE~D
A G

TR R 7 Re ke T

202 14E 1 3 LARE 0O T NN & DR E
R r— 25 4 v 7 A PERNR CEAK30
A B G IR B 0 1970 ~ 2017 45 I H) o A
B BlAEICES) kTSR TS
xR AENDEH

Th A PR B o 3 < s B

T E EH R T, FRVE BRALHE(E, 2Rk K Y
BB IZLVIRE

202141 HAD ABC
2021 4R I O Bl S RIfE D> &
e ER BRI R S LB BRI

31



FRA-SA2020-SC06-1

HEREH?2 FEAZ

(1) EWFHEGIE

Pope (1972) DIl A H\ Nz 22— MENTIC X 0 FEmpIEIRESL - &, AR 1A
AT Le (e 2-1), 7 A~B4E 6 A OMBIERLE U, #ifix 6 HIZFEIN, 11X
7 AL, Eofg (12 A) IS SGE LTz, BARFETHRE M) IR
flEDy (1987) ICHESX 04 4L LT, FEmpfiE R, Bk R~ JbimE A EENc 3
B FEE R L OYNEIC X DI EmIC oW TERD -, 2014 FELEOHERB IO T O
WY OFREEIL, FTEB L 7O EEE L TV DUEHBIC R HIT R TR L
TWD, KEPEILE £ =MD 7~12 A OIREY OFEFLAR & R U & 0E LTz, 6 sl LT E
LT 6% (FTATN—TF) L LI, TR N—TFOEICHONTITFER (1999) O
FikE R,

ERBENERERZ (1~3) RicKvFHE L,

M .
Nay = Ngi1y+1€xp(M) + Cqyexp <?> Wa<d DA ()
CS.y M
Ns,y = Csy + C6_+,y Ng, exp(M) + Cs, exp (;) o)
Ngy o = &N exp(M) + Cq, ,€X (ﬂ) 3
6+,y CS,y + C6+,y 6+ p 6+,y p 5

T 2T Ny Xy FFICBIT D a0 EFREE. CuylTyF a0 RERKTH D, fil
(2019 #) OFMBIETREEII AT OIEREL Faxw (X—IF NV F) ZHWT 4) KX
KEFHELE,

M
Ca,2019 €XP (7) )
Na,2019 =
1—exp (_Fa,2019)
& — 3V F USRS F 1L (5) izk o7z,
Cay M
— — — 5
Fay In {1 N, exp ( > )} (%)

Fay 1L y FICBIT 5 a IRAOWEBERMCTH D, 7T AT V—TD F 134T OFE ThE-1
MOF EHELWE LT CFR2 1999, (6) ),

F6+,y = Fs,y (6)

FITHED 0~5 3% D F (Foa019~Fs2010) & T 2—= T2 K> THRBEIIRD =, Fo2—=
VIR MAREB L OB EL KW T 5 LB X5 4 REIOEEME (e 2-2) 2 i,
B, Fa—=rTEEE L THWSEINRIIEXIV (5ErE) 28070, K4-112R L7
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FEONE S IXE T, R >TCnd, ¥—IF )V F OHEMEEZEIEDHT2DIT, ))“}
VPA (Okamuraetal. 2017) % =2A— MENTIZEH L7z, 2k (7)) XATRINLH LI
DRI ARF VT ¢ HAEMZ T2 % e/Med 5 2 kf5~:%ﬂﬂ?%*®éiﬁf
H B,

4 br \12 5
In(2ma2 In(I,.,) —In(g, X, *
mN o (1=2) E E : n ;mk) T {n( k'y) (qk k,y)} +4 E Fg.2019 (7
k=17 a=0

2
20,

MIY v PEIFIZBIT AT AT A ORESEZRL, 005 1 OBOEE &5, ol LfEE
k D3#E, Wy TR kK O y FEOEZZNENERT, qlIIEE kK OEFIERTH D, Xy lE
R — MEFTDORESND y FICB T 2 HE k Oxfg AR, &) OETHY .| b
IXHEEEAE & VPA OHEEMOBIFRIZI T DI E R ITIHRETH L, MARBDIEETH S,
P ACE e R AT T B h o —/L 0 mAERE(L CPUE (LT, b ESE (L
CPUE) (k=1) &AbVEREHFEMRFFAEERFAEO TG v —/L 0 miiE 4k CPUE (FkKZ=
EEHE(L CPUE) (k=2) IZ2WTIE, FERIEME (bitl) LBIEAENELWZ L (07 =03) &
WEL, BLOEFTZNENLL T D (8~9) X THE LT,

_ 1 I,y
qx = exp {n—k Zyln (F)} ®)

y

2:

1 2 2
o =oi= g ) D i) ~In(axis)) ©

T dIEER CF 2 —= U JIEH LR A2 £, 72 6 3 < WEE (L CPUE (k=3)
EEEINE (k=4) 2o\ Tid, HARLBBIZHAIBIMREZ R LIZ720, k=1 IZEE L. q
1 8) T, cEIILLFOXTHEE L7z -

:_Z (in(liy) = In(qx2%)}) k=34 (10)

Jb EHIE (. CPUE 35 X OVKZEHE(L CPUE (281 2 IEREME 2 £ 385 be (k=1,2) %
WEAE G IR T L7= 1.8 THEIE L7z, 8 EF‘?@%E:%@@ LV RBART T 4 TNRAT A

(Mohn’s p, Mohn 1999) 238¢/N& 72 % A DfE% 0.01 24 TEHRE LR, 2 =0.90 & 725
7.

(2) FFRTHSE
BonERELY b & REERBANCE S PR Pl AT o 72, 34 4E (2020 4R
H) OMAZED THNZOWTIMAEREEEA S5 TV S 728, BAEERR S O THIfE
ERA ZAOEBREFA L, EEEOR R CEH LIEEZUTOLIITRD, 3, Ay s
— e AT 4 v 7R OFAFERRN G, 2020 E/ﬁaﬁ;ﬁmm)\i (Ra020) DHRFIG3AT 27X E LT,
¥, BAERRONT A =21, VEEEEESICET SeBaig) OEa2EH L.
33
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BiE b TR IR/ N R EE AV IMAOEZEO B CHEE2EZE L T 5 GEITEIEIE )
(2019) #£&H2) , 2019 FEAMI O AE (57.5(E) &. 2019 FfaE faE (1,062 T )
L HAERERMR DD OTHNE & ORI

82019 = ln R2019 - ln[f(a, b, 5532019)] = —0.33 (11)

LEBEND, 7L,
axSSB if SSB <b

B) = 12
f(ab,5SB) { aXb otherwise (12)
T, a=7.578 [T/ F ], b=1,056[T F ] THDH (FEIEIZD 2019) ., Zi b &, 2020 4
WodlmE (1,249 T F2) o, BAERSGED D O 2020 FIHEHINA EO T HIEIX
1?2020,0 = f(a,b,55B3¢30) X exp(p X €3019) (13)
MNH 707 REE FHIESND, 72720, plIMADEKZED B CHBHREL T, 0376 THDH, =
OTHME & . IMAZEGE = 0.83720 5, 2020 RN A & O FHF43A0 1%
ln(Rzozo) ~N0rmal(1n(ﬁ2020’0) ) 6&) (14)

Lirg,
WIZ, Fa—=2T8EHRE L THOTWA 2 >0 AEEE (b EYHE%E(L, CPUE, 2
FEHE(L, CPUE) O 2020 FEDOFIEEOLEIZLL FOXTEHEZ 65 -

In(Iy, 2020 ) ~Normal(In(G,R2%,,) , 62) k=1,2 (15)

ZOXOMEITMEFE 22 DBY ThHDH, 20L&, FHRERERKIZT D 2020 FEifio
MAETHEIZ, LTOXROEAL DT TERZ 55 (Gelman et al. 1995),

5 W In(R2020,0) + W1 In(Rz020,1) + W2 In(R020.2)
ln(Rzozo) = P o o
Wo + Wy + W,
72 L, Wil ZF R (k=0) & HT — X DEHR (k=1,2) ZRLTEBY, W, =1/6Th 5
(Wo = 143, W; =W, = 0.68), Roppox (k=1,2) IFEFREMED S RD H4LDH 2020 4N

(16)

ABEOTRNETH Y . Ry = (Ir2020/G)x TH 2 BN % (b EWIEHE(L CPUE Tl 144.1 {8

. BEEIERE(L CPUE TliE 161.5 f8)R)., X (16) 25, BHEASITRMEEIR, 0,0 = 103.0(
RAaRD, 2020 FEiEHOMAED FHIKEE L=,

2021 FEHILIEOIMAZRO FRIZOW T, OB CHBEEZEBR LRy Fr— « 27
o4 v 7 ROFAERMERRE WV, MAZLENZ X DA EEEZEBE LV Iab—rvarsk
1To 7, abMIE [ PERIROHEE - R T I =2 L— g v - FEEHEEH A O FIE (F
B 31 R ) | 2SRRI,

FERETRNCIB I A IERE F I, ARSI L OVABC HED = OHEARFER) (I
B2 1 FEFEOFEHEBANCESEREHINMEEH W, [FRTFHICHNWZ T A —%
ERIEE 2-3 1T, EEBPEEREF JOERBIEREE G O, EHMIZIXELT O AL
£ ROBNEET 2 FTREMES B W T SIS 2 &b ABC REFTH S 2021 4
M & TIE 2019 4RI & 4 LUME A L, 2022 4R DURE O I BRI R B 3 L OV
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BIRCAEIG IR, TERAEMEEICRT 2 eRARE] OEZ AW EEES) . 2h
SITHAPERMR LR T <Rk 30 (2018) FEOEHRFMICESMETH Y, BREKLB LW
TIEY ERREIL Z OFMEICHB T 28R PHICTERE LIcEZMEH L, BUROEEE
(F2017-2019) 1%, Fmsy & %5 LWWERRERIZIS W THEE X415 %SPR 73 2017~2019 4 0D
¥) F EDHEE SIDH%SPR L DfEE Lc, 723, ZD%SPR ZH T 5T
VXL AEERBIE R E S K OVREVEIA O 1E 2019 I OE 26 L7=, 2020 i) oif
EIIBUROEL (F2017-2019) 76 THIEID 693 T R & L7,
EIRRHOTRNZIL, 28— Mgt oriEs ( (17) ) 2Hv,

Na+1,y+1 = Na,y exp(_Fa,y - M) Ma<d4 OEE (17a)

Neyy+1 = (Ns + Ngy) eXP(—Fs,y - M) (17b)

P RENT LR TROTZER B L BES TV AN IUES LD F ExZ b &12 (18)
EV N QU 3o

Ca.y = a,y(1 —exp(— Fa,y)) exp(— %) (18)

5| A3k
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KPR O & PRILVEME S 12 B3 2 WP e B 3 535, http://www.fra.affrc.go.jp/
shigen hyoka/SCmeeting/2019-1/detail masaba p.pdf (last accessed 30 October 2019)

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

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

35



FRA-SA2020-SC06-1

MEF 2-1. aiR— MENTHRE RO
EhmplfgESR (FHR)

R AN S 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
Oisk 834 334 29 93 351 1,254 632 539 1,039 208 199 266
17 1,202 815 1,847 647 182 388 923 2083 1256 1919 472 184
25 1,037 888 681 1,211 794 560 548 727 1468 1312 286 142
37k 365 288 242 548 994 618 446 472 641 645 419 149
4% 127 104 73 183 310 391 251 236 338 158 310 194
Sk 49 56 35 46 26 165 42 82 173 80 126 115
6k Pl L 41 19 18 12 4 46 4 16 17 13 11 13
Fis 3656 2504 2924 2740 2662 3421 2845 4154 4932 4335 1824 1,063
FEpplipgER (T )
A\ IR A 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
Osr 63 21 2 9 25 57 48 48 101 15 12 28
Lk 226 165 417 152 43 71 142 388 328 420 77 39
27k 299 342 231 346 262 186 159 222 452 416 95 46
3ik 147 159 111 194 387 265 202 213 255 278 188 65
4% 68 84 43 81 150 189 133 133 174 85 169 122
Sisk 32 60 26 28 18 93 28 55 104 52 85 84
G LA 1 30 23 15 11 4 35 3 13 15 9 11 14
i 865 855 845 822 889 897 715 1,071 1428 1275 637 398
e e 29% 23% 19% 20% 23% 26% 19% 23% 30% 39% 33% 22%
E AR ERE (F) 3 K U'%SPR
R AN S 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
Oisk 0.11 0.03 0.00 0.02 0.06 0.16 0.06 0.07 0.19 0.08 0.08 0.09
17 0.35 0.18 0.28 0.15 0.05 0.11 0.22 0.33 0.27 0.87 0.33 0.12
25k 0.83 0.61 0.28 0.38 0.36 0.27 0.27 0.34 0.52 0.64 0.37 0.20
37k 0.85 0.77 0.42 0.50 0.85 0.70 0.45 0.50 0.75 0.60 0.56 0.43
4% 0.69 0.85 0.57 0.88 0.79 1.57 0.96 0.60 1.20 0.54 0.89 0.74
Sk 1.14 1.08 1.14 1.31 0.36 3.21 0.92 1.51 2.21 1.74 1.87 1.60
6k Ll L 1.14 1.08 1.14 1.31 0.36 3.21 0.92 1.51 2.21 1.74 1.87 1.60
F#4 (Fbar) 0.73 0.66 0.55 0.65 0.40 1.32 0.54 0.69 1.05 0.89 0.85 0.68
%SPR 12.09 1677 2659 2211 23.66 2242 26.13 2286 1546 10.53 19.92  28.67
R IR (H )
R AN S 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
Oisk 9,998 14,084 8345 6958 7462 10,095 14344 10460 7283 3291 3302 3,725
Lk 5015 6,019 9,167 5570 4588 4,714 5740 9,098 6570 4,032 2,036 2,051
25 2248 2378 3368 4,633 3204 2926 2843 3092 4393 3376 1,132 978
3ok 776 657 87 1,700 2,115 1498 1,503 1457 1478 1,742 1,189 524
4% 311 221 204 383 691 604 498 642 590 466 640 454
Sisk 88 104 63 71 107 209 84 128 237 119 183 175
Gk LA 1= 74 35 32 20 18 58 7 25 23 19 16 20
i 18,509 23499 22,047 19342 18,184 20,105 25019 24902 20,574 13,045 8497 7927
il ERE (T hy) B (T ) | BAEERDE (RPS, E kg
R AN S 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
Oisk 755 903 649 700 527 459 1,089 939 705 231 204 397
17 944 1222 2,071 1,311 1,083 862 882 1,693 1,714 883 333 433
25 648 915 1,141 1,323 1,057 972 824 943 1353 1,071 376 315
37k 313 362 398 601 824 642 680 656 587 750 532 230
4% 166 180 121 170 334 292 264 361 304 250 348 285
Sk 57 111 47 47 75 119 58 86 142 77 123 128
6k Ll L 54 43 27 19 17 45 7 21 20 14 16 22
Fis 2938 3737 4454 4171 3917 3391 3803 4699 486 3276 1932 1.810
B 657 807 741 981 1296 1,164 1,188 1341 1,401 1,337 1,079 737

RPS (F2/kg) 15.2 17.5 11.3 7.1 5.8 8.7 12.1 7.8 5.2 2.5 3.1 5.1

FlpIRE (g)

R AN S 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
Oisk 76 64 78 101 71 45 76 90 97 70 62 107

17 188 203 226 235 236 183 154 186 261 219 164 211

25 288 385 339 286 330 332 290 305 308 317 332 322

37k 404 551 459 354 390 429 453 450 397 431 448 439

4% 532 811 592 443 484 484 530 563 515 536 544 628

Sk 655 1,066 737 611 699 567 683 668 601 648 675 732

6k LA L 731 1,242 843 908 946 768 917 847 893 738 954 1,067
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MRR 2-1. 2R — MEFTREROFEM (55%)
RIS R ()

Al N\ IR A 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

07 123 250 549 378 183 72 67 34 29 53 297 96 128
17 324 284 544 398 1,336 316 106 24 6 8 11 957 98
27% 301 440 358 253 555 352 253 53 6 11 13 240 98
37 160 225 208 190 276 170 253 71 11 8 12 39 28
4% 81 76 90 75 79 41 26 77 6 5 7 5 5
Sik 70 44 46 38 28 19 4 4 4 2 10 2 2
(AN 13 23 18 21 9 6 2 1 1 0 8 2 2
s 1072 1343 1812 1352 2465 976 711 263 63 87 357 1341 361

Elmplia RS (T )

AN\ IR AR 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

07 14 19 66 31 18 6 11 7 5 9 43 14 19
17 75 57 122 96 266 77 27 8 2 2 3 272 29
2% 83 135 130 95 156 118 86 23 3 5 6 88 47
3% 70 91 114 93 112 76 111 38 7 5 6 17 16
4% 47 36 59 55 45 27 17 46 5 3 5 4 3
Sik 48 25 35 33 21 16 4 3 4 2 10 2 1
(Ao 10 15 18 20 9 7 2 1 1 0 9 2 2
&t 347 378 543 422 627 327 259 125 28 26 81 398 117
S 20%  26%  30% 25% 43%  36%  46%  42% 13% 8% 12%  56%  35%

A lim Bl R ER L (F) 35 K U'%SPR

AN\ IR AR 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

07 0.05 0.09 0.19 0.09 0.12 0.15 0.37 0.23 0.11 0.07 0.15 0.23 0.34

17 0.19 0.19 0.39 0.26 0.68 0.40 0.44 0.27 0.07 0.05 0.02 1.54 0.51

27 0.36 0.55 0.52 0.40 0.98 0.48 0.89 0.53 0.13 0.22 0.13 1.34 0.82

37k 0.45 0.65 0.74 0.76 1.57 1.45 1.07 0.92 0.24 0.32 0.53 0.96 0.69

4% 0.56 0.52 0.80 0.88 1.24 1.86 1.39 210 0.22 0.20 0.59 0.61 0.36

Sik 0.90 0.93 0.93 1.49 1.53 2.19 1.66 1.16 0.88 0.14 1.23 0.38 0.51

6k UL L 0.90 0.93 0.93 1.49 1.53 2.19 1.66 1.16 0.88 0.14 1.23 0.38 0.51
F-#) (Fbar) 0.49 0.55 0.64 0.77 1.09 1.25 1.07 0.91 0.36 0.16 0.55 0.78 0.54
%SPR 2822 2271 1541 2035 6.54  12.79 832 1627 4624 51.66 34.84 2.80  11.66

I E IR (HAR)

A\ U AR 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

07k 3084 3397 3805 5410 1962 630 263 199 342 965 2,581 565 536
17 2279 1967 2072 2,102 3317 1,165 363 122 106 206 604 1487 299
2j% 1,224 1263 1,086 944 1,083 1,130 523 156 62 66 131 396 213
3i% 539 573 486 434 426 272 469 143 61 37 35 77 69
4% 230 231 200 155 136 60 43 107 38 32 18 14 20
Sik 145 88 92 60 43 26 6 7 9 21 18 7 5
6 LA 1 26 47 36 34 14 8 3 1 2 3 14 6 6
il 7.527 7566 7,777 9,140 6981 3291 1,670 736 620 1329 3401 2552 1,148

ElRBIERE (T | BAaE (Thy) | BAEERDE (RPS, B ke

A\ AE 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

07 348 262 457 441 192 54 44 41 58 163 370 81 78
17 531 393 463 507 661 284 92 40 39 63 174 423 88
27% 338 388 393 355 304 379 178 66 36 32 56 146 101
3i% 237 230 266 212 173 121 206 71 41 21 19 33 40
4% 134 110 131 115 78 38 28 64 32 21 13 10 13
Sik 99 51 71 52 33 22 6 6 8 16 18 6 5
G LA 1 20 30 35 32 13 9 3 1 2 3 15 7 7
af 1706 1464 1816 1,713 1455 909 558 295 215 320 665 705 332
Bl 567 514 595 496 371 343 314 175 97 74 87 114 105

RPS (F2/kg) 5.4 6.6 6.4 10.9 5.3 1.8 0.8 1.1 35 13.0 295 4.9 5.1

FEilmBAE (g

Al N\ IR A 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994

07 113 77 120 82 98 86 168 207 170 169 143 143 146
17 233 200 223 241 199 244 255 325 365 305 288 284 294
27% 276 307 362 376 281 336 341 426 582 488 424 368 476
3i% 439 402 547 4389 407 446 440 537 661 585 529 430 578
4% 583 475 656 741 572 644 654 599 828 654 749 705 661
Si 681 576 768 855 755 838 886 814 954 790 990 943 896
O Ll b 758 645 993 943 947 1,112 1,066 1,034 1,101 957 1114 1,115 1116
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MR 2-1. ars— MEVTREROFEM (0o X)
AR R RS (H O R)

Al N\ IR A 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

07 362 1,578 147 32 145 252 7 244 66 767 42 6 425
17 123 193 885 69 17 86 69 17 206 87 523 62 53
27% 49 23 61 177 24 13 40 6 32 72 53 376 70
37 28 20 13 13 41 11 5 6 7 11 32 25 157
4% 9 10 6 1 10 14 4 4 2 4 13 8 4
Sisk 3 4 4 0 1 1 3 3 1 1 1 2 1
6L b 2 3 2 0 0 0 2 2 1 1 1 0 0
i 576 1,830 1,118 292 238 376 131 281 314 944 664 479 709

EEBIREER (T )

Al N\ IR A 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

07 38 186 22 5 24 40 1 27 8 101 5 1 51
17 50 50 254 22 5 31 24 6 48 24 165 22 17
27% 23 10 26 79 12 6 18 3 12 41 25 199 33
37 17 11 7 7 25 6 3 4 3 8 18 16 84
4% 7 6 4 1 8 8 2 2 2 4 10 5 3
Sisk 3 3 3 0 1 1 2 3 1 1 1 2 1
6L b 2 2 2 0 0 0 3 2 1 1 1 1 0
s 141 269 318 115 77 91 53 47 76 181 226 245 188
gL 40%  38%  51%  40%  33%  41%  35% 20% 30% 24% 27% 33%  33%

A lim B R ER L (F) 35 K U'%SPR

A\ IR AR 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

07 0.50 0.59 0.46 0.25 0.43 0.91 0.03 0.33 0.16 0.27 0.08 0.02 0.38

17 0.90 0.72 1.12 0.52 0.26 0.65 0.93 0.12 0.66 0.41 0.37 0.20 0.27
2% 0.68 0.51 0.69 0.96 0.44 0.42 1.01 0.22 0.46 0.67 0.63 0.66 0.47

3ik 0.77 0.89 0.87 0.39 0.80 0.46 0.37 0.55 0.52 0.37 1.01 0.96 0.88
4% 0.63 0.95 1.15 0.18 0.77 0.95 0.37 0.60 0.41 1.11 1.48 0.96 0.44
Sisk 0.61 1.08 2.54 0.19 0.44 0.14 0.72 0.82 0.44 0.74 1.06 1.15 0.30
6 L b 0.61 1.08 2.54 0.19 0.44 0.14 0.72 0.82 0.44 0.74 1.06 1.15 0.30
¥4 (Fbar) 0.67 0.83 1.34 0.38 0.51 0.52 0.59 0.49 0.44 0.62 0.81 0.73 0.44
%SPR 7.28 8.62 571 1444 16.74 9.44 13.79 30.07 1853 20.17 17.36  23.08 19.23

I EIR R (HHR)

AN\ IR AR 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

07k 1,126 4321 489 176 504 514 276 1,071 545 4,001 666 419 1,641
17 254 459 1,604 207 92 219 138 179 518 312 2,054 412 276
2% 120 69 149 351 83 48 77 36 107 179 138 949 226
37 63 41 28 50 90 36 21 19 20 45 61 49 328
4% 23 19 11 8 23 27 15 10 7 8 21 15 13
Sisk 9 8 5 2 4 7 7 7 4 3 2 3 4
6 L b 4 5 3 0 2 3 6 4 3 3 2 1 1
i 1,601 4922 2290 796 798 854 541 1327 1204 4551 2944 1848 2488

EEBERE (Th) R (Thy) | mAEERS=R (RPS, 2 ke)

AN\ IR AR 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

07k 119 510 74 29 85 81 38 121 68 527 78 57 198
17k 103 119 461 67 28 80 48 63 122 87 649 149 87
27 57 31 64 157 43 20 34 17 40 102 66 501 106
3% 39 22 15 26 55 18 13 11 10 33 35 31 176
4% 19 12 7 6 18 16 9 6 6 7 16 11 9
Sisk 8 6 3 2 4 6 5 5 3 3 2 3 3
6 L b 4 4 3 0 2 3 6 5 4 3 2 1 1
i 350 705 628 288 235 225 153 228 252 763 849 753 580
popsey 94 57 54 98 96 64 63 44 60 132 89 296 241

RPS (F/kg) 12.0 75.4 9.1 1.8 5.3 8.1 44 245 9.0 30.2 7.5 1.4 6.8

Elppl A E ()

AN\ IR AE 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

07 106 118 152 165 169 158 137 113 124 132 118 136 121
17 406 260 287 325 308 366 350 354 236 280 316 362 314
27 474 451 428 446 515 421 440 455 374 569 477 528 469
37 626 545 535 523 606 517 599 576 530 742 578 631 537
4% 809 633 642 787 803 593 626 643 756 835 787 726 683
Sik 908 743 699 879 950 895 689 780 788 1011 1,002 1,013 745
6 LA 1 973 819 840 970 1,099 1,031 1,078 1,126 1,078 1,087 1,089 1,122 921
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ElmplibERES (HHR)
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AE I\ A 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 _ 2018 2019
0% 60 174 80 28 63 297 140 33 100 92 295 104
15% 275 35 163 88 2 248 812 177 141 140 82 312
2% 47 127 54 87 90 75 165 1401 236 265 253 206
3% 44 24 37 21 66 77 65 128 1,147 423 364 220
4% 51 13 9 7 21 25 17 16 32 695 343 157
S58% 3 15 6 2 4 5 18 11 15 60 298 130
655 LI 1 1 1 0 1 2 1 10 10 16 s8 278
i 481 388 349 234 297 729 1219 1777 1,681 1,690 1693 1407
FhplgER (FHhY)
CE I\ R4 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 _ 2018 _ 2019
0%% 8 21 10 B 10 37 15 3 8 6 20 10
15 86 13 57 35 19 78 157 35 28 30 17 53
2% 18 64 26 43 43 37 68 334 60 78 66 53
3% 26 13 23 13 37 47 37 56 349 138 127 69
455 34 8 7 5 13 17 12 10 17 243 137 52
58% 2 10 5 2 3 4 12 7 10 2 124 49
6L E 1 1 1 0 1 2 1 7 7 11 39 130
i 176 130 128 102 126 221 302 453 480 539 529 416
L 36% 2%  17%  10% 8% 5% 6%  10%  10%  11% 8% 6%
R s (F) 8 X U'%SPR
N s 2008 2009 2010 2011 2012 2013 2014 2015 2016 _ 2017 _ 2018 _ 2019
05% 0.14 011 007 002 002 002 002 00l 00l 00l 001 002
155 059 013 018 013 007 011 006 004 004 002 002  0.02
2% 052 081 041 018 023 016 012 019 009 012 006  0.06
3% 085 071 079 035 025 040 026 016 029 031 030  0.09
4% 116 090 093 039 09 017 018 012 007 036 058 026
SHE 114 297 287 074 056 08 023 020 019 022 032 059
6L 1 .14 297 287 074 056 08 023 021 019 022 032 059
“F-#5_(Fbar) 079 123 116 036 038 036 016 013 0.3 0.8 023 0.3
%SPR 1473 2392 27.85  44.81 4449 4727 5934 5648 5245  40.82  38.73  50.04
EmpERER (HHR)
E R\ R4 2008 2009 2010 2011 2012 2013 2014 2015 2016 _ 2017 _ 2018 _ 2019
05% S75 1981 1436 1481 4466 24211 7561 6,699 11315 9989 30073 5,751
15% 752 336 1,186 898 969 2942 15986 4954 4463 7502 6621 19917
2% 141 279 197 662 529 607 1,769 10051 3,175 2876 4915 4371
3% 95 56 83 88 372 281 345 1051 5590 1936 1711 3,087
455 91 27 19 25 4 195 126 178 599 2808 951 849
58% 6 19 7 5 11 11 110 70 106 375 1313 357
6L E 2 2 1 0 2 5 5 61 71 98 255 760
e 1662 2701 2929 3158 6391 28252 25902 23063 25319 25585 45839 35,092
EmplERE (T hy) | Blfal (T hy) | FAEERDE (RPS, B kg
NS 2008 2009 2010 2011 2012 2013 2014 2015 2016 _ 2017 _ 2018 2019
0% 80 238 180 268 695 2982 793 630 916 685 2,035 577
15% 235 127 416 353 362 923 3098 988 888 1,620 1360 3364
2% 54 140 97 323 254 297 26 2392 814 852 1279 1,129
3% 56 31 50 s4 205 172 198 459 1,703 634 597 966
4% 61 16 14 18 26 131 87 114 324 980 379 283
SHE 4 13 6 4 9 8 72 44 67 199 546 135
655 L I 2 1 1 0 1 4 4 47 50 71 171 354
Gt 493 567 763 1020 1551 4517 4978 4673 4762 5041 6366 6,808
AR 151 133 119 238 368 464 724 662 951 1440 1274 1062
RPS (/kg) 3.8 149 121 62 121 522 104 101 119 6.9 236 5.4
FElpAEE (g)
L\ 4 2008 2009 2010 2011 2012 2013 2014 2015 2016 _ 2017 _ 2018 2019
05% 138 120 126 181 156 123 105 94 81 69 68 100
15% 312 377 351 393 373 314 194 199 199 216 205 169
2% 385 503 490 488 480 489 410 238 256 296 260 258
3% S89 557 606 614 550 612 574 436 305 328 349 313
485 672 599 729 701 627 672 693 637 540 349 399 333
SHE 806 694 796 842 751 747 656 624 629 529 416 379
6L E 995 838 940 909 868 886 7193 1761 697 724 668 466
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MWEFR 22, Fa—=UZIZHOWTIEEMEE T A — 2 HEFEHE

FEEEfE @ @ @ @ © ® @
RIE S No No SSB SSB
2002 3.0 6.1
2003 31.7 34.5 5.5 6.1
2004 172.9 114.8 4.5 7.5
2005 20.8 27.8 23.6 13.4 33 4.3
2006 0.3 0.4 0.8 1.3 25.5 22.8
2007 296.3 205.6 10.0 7.9 86.6 92.0 334.9
2008 533 335 9.7 6.1 45.5 33.4 81.7
2009 435 49.6 60.7 29.7 56.5 41.4 75.0
2010 26.3 18.5 16.9 10.4 54.5 42.3 164.3
2011 5.4 6.7 4.5 3.1 116.2 76.6 145.5
2012 58.6 42.7 18.2 17.5 120.5 73.5 271.7
2013 2073.9 17559 14194 914.6 131.9 121.0 264.3
2014 20.1 13.0 95.1 52.5 110.9 90.6 152.4
2015 49.0 150.7 169.0 113.9 120.3 86.0 145.7
2016 889.4 13084 13395 773.1 172.5 136.3 102.8
2017 736.6  1237.8 645.0 238.8 81.5 76.4 370.9
2018 3259.9  2987.0  6237.1 33959 142.9 120.3 601.6
2019 92.6 173.3 261.0 151.5 142.4 82.5 749.2
2020 562.5 1210.5 660.6 732.2 167.3 91.6 328.0

q 3.96E-05 1.95E-05 0.14 0.46
b 1.80% 1.80% 1.00**  1.00%*
c 1.21 1.21 0.68 0.66
O AP B AEE R A K 2% b e —/L 0 kf CPUE (F8/#d,760 47)
@ AP TR A E RIS LD P e —/L 0 5%f CPUE (& /#8,760 %3)
@ FrEsE Rk b9 < Wit CPUE (kg A1)
@ WX I~V ORI oEIIE (JBkL)

OQOITEEHRE L (iR E R 3) 21TV, BEELZOMm (O @ @ ) #Fa—=r 7k
W=,
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e 2-3. FERTRIGEREICH W T A —%

F2017-  “PHRE (g) A& JEAAEI &
2019 2020-2021 20224 JETC 2020-2021 2022 4
(FE3) Rl RIDRE  fR% RN RIIDRE

HEIRE Fmsy
(FED  (E2)

0 % 0.04 0.02 0.02 100 94 0.40 0.00 0.00
1 % 0.14 0.05 0.08 169 202 0.40 0.00 0.00
2 % 0.29 0.10 0.16 258 264 0.40 0.00 0.20
3 ik 0.53 0.18 0.29 313 316 0.40 0.30 0.80
4 % 0.55 0.19 0.30 333 349 0.40 1.00 1.00
5 % 1.00 0.35 0.54 379 529 0.40 1.00 1.00
6Ll E 1.00 0.35 0.54 466 645 0.40 1.00 1.00
W1 R 31 FEERFIERE R © MSY & EBLT 2 KMEDHEE OB L 72 (4
et K 30 AFREEEREHM C D Feurrent DEEHRE)
2 PRk 31 AR S CHEE S 7z Fmsy (726, Rk 30 4R EEE RGN C
@ Fcurrent (Z Fmsy/Feurrent Z#pMF 724 D),
H3:  EROBEREO T T, SRIOENHEN THEE S 7z 2017~2019 IR OE kRO

W F LRICRETEA 525 FIEZ%SPR 8 L CEH L7-, Z® F{lI% 2020 4F
M O ERE OFUEIE T L,
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HEER 3 CPUEZEILDFE

AEPE AL IR AR R A LD P8 e —L0 A CPUE (LT, Jt B CPUE) |
v A ELE R AETEIC L A @ e —/L 0 B/ CPUE (LLF. #Z CPUE). {5
oS EHE - bW ZE CPUE (LU R, 7253 < W CPUE) @ 3 SO &R EAEEE DL
EAToT0. WAID 2 DIIMABEOHEIEMTHY . 7253 <\ CPUE IZBAEDIFIEM CTH
% o EEAGITIIVEARBE £ Tl BIC FBETERIRS N E T V2 LTV 22y S 4R T AlCe
AL, ZhuE, AlCc TET/VRIRAZTT - THEFEDOFEIREMEN K E < b 5 REMEN
R Z & 23R 4 (Hashimoto etal. 2019) . & H1Z AICe FHETH B AV FEAEIE D 5 23 = 7R
— MENTIZB T D HEEED RHEFEMEDN/ NS o 72720 TH D (iRIX 3-1), BIC 7*5 AlCce
ICEHET 52 LT, 2019 O &R &, BlifadE, AR, VISR O ZERENE 1.04
235 0.90, 0.62 7°5 0.56, 1.67 725 1.56, 0.66 705 0.60 (2D Liz, B, Fa—=27
IZIZ 2D OFFEEOIENITEINE S VTV AN, BEEIFFEIZRD b= T YA ok
DWTEMINTEY, BREERSCHBLIIERIC X » TREZ RN/ BT 5 Z LITE R
W, D=8, FEINEDOEWREIII TR -7, LFTiE, (1) db E#1 CPUE B X OB FE
CPUE OIE#E(L, (2) 7219 <\ CPUE DIEHE(L D 2 D255 1) Tt 5,

(1) Jt_E#1 CPUE 8 L Uk CPUE DOfE#E(L,

AL B AR IR A & AL R R AR R A B T 2 e —r 0
WA CPUE (W) OF —# % H\ 7= CPUE OIEHE(L 21T -7z, MaRAliL & $12 2001 4
PO E I TWD A, fTIZITI s K2 OFfA#iE 2 —Z L T\ 5 2002~2020 4 (dk |
H#] CPUE) 3 X% 2005~2020 4£ (£kZ= CPUE) O Z M L7z, £7-. 4t E# CPUE I
DOWTIE, RHTI RO 28 U CHIRT — % O\ W/ 175 FELIE, Jbf& 32.5 LM,
JbfiE 45 FELLAE DT — & Z LI DR 7> B RN 2. #kZ= CPUE 12O\ T b [AEEIS . iRt 4
HFIZEBWTHIRT —F O W 175 FELIOR, 4b#% 35.0 FELARE . db#% 50.0 FELAED T —
X B fRENT I BRI LT,

ZOT—ZITEIT S CPUE F 0 UL EO#EHE Toh 572 delta-GLM (Lo et al. 1992) %1
M L7z, Ziud, Bl e 2feRe YT 5T V8, Hifik 725840 CPUE % T3 %
ETND 2 DOEFIXIMFNTHFIETH D, i OET VOFRESAANIT I3 % H
L (logit V> 7)., &I H~554 (log V) ZHWE,

CPUE % TP+ 224k & U<, 4t E# CPUE Tix, 4 (I 7 IV WVERK) - #EX (B
T3V ANVEE) - B LR OZANEN - AAERFORmEKE GEGREL) - FmiEAKRO 2
FEIA « AR OKZE 50m DK « /KIZE 50m O/KIED —FIH - FmifEKiR & K 50m DO/KIE
DRBAEM 2 Lz, #KZF CPUE TiL, £ (I 7 TV BNVEH) - g (W7 D IE
) - LR OLZEER - RAEROREEKIE GEREE) - FiEEKIRO " IFRIH - RAR
DK 30m DK « /KR 30m DK O 3IH - Fif/KiE & KEE 30m OKIE O BAEH %
A L7, EXOKEICIE GLM-tree (Ichinokawa and Brodziak 2010) % delta-GLM (Z¥55E L
7= F1E “delta-GLM-tree” (Hashimoto etal. 2019) Zw/H L7z, Ziud., “HOMET L EN
VROGARET MIBT AR B LET DL EVWHIRED T T, MR TR EL b X
IR T ZNE% AT ) FiETH D, Z 2Tl HERKMEZ 25 7Y v R4, AlCe
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WENZ72 D F TR T Z2IToTc, ZHGMET NV, H v HAET LOENZNITIEN
THEEBOE AL Z TR Y720 OFTIVERZIT, AlCe B/ e/ Db DE N M E
FTNELTEMHLE,

figtir OFER. AL =W CPUE OF AR Z THIT 225 & LTI - X - 4F L O A
TEM - REiEAKR - RifKIEO I - KR 50m OKEE#IT, FififD CPUE & 1
W D25 E U TR - 1 X - RE/KIES BRI Sz, BXIT 4 K2 hiviz, k3 CPUE
DA EMERZ TR 2285 E UTIEE - X - REVEEKIE - K% 30m OKIR - K% 30m O
AR D ZFIADNERITIL, AIARFD CPUE % FHIT 2450 E LTI - MEX « KT 30m DK
1R+ 7KV 30m OKIRO “RENSBIR S iz, WXL S Kooz,

N2 METNAVOHEERR O EREIEREZFE N L, 77 &44F - X - KR mKiR -
K 50m O KIE (A6 E#ADI) « KIE 30m DFE5KE FKZEDH) O CPUE O Tl % K
e, ERAETH DMK L L, 7 — % Ofe/IME & e RO &I 2 i< o3&l Lz
EIZDWT, Pl CPUE Z5HE L7z, RIT, &4 - HIEXICEIT 5 CPUE O THIfEZ FX L
Too BRI, BMER OMEFE CEA ST Lz Tl CPUE 242 L ICHEH L, EIREfREE
& U7z, #E%E(L CPUE X/ 2 /v (HHEY)) CPUE & Bistehall-EmZz2r Lz (fidX
3-2), At EHIEEHE(K CPUE Tlid., 2018 EXM i b < . IRWT 2013 SEDEE o T2, FKFE
IEHE(L CPUE IZHBWTH, 2018 E b <o RUNT 2013 4 & 2016 A3 AIFREEIZ @i -
7o 2020 1AL EH] CPUE Tl 2017 4 & [FIF2EE, k3= CPUE Tl 2016 4 L [FAIFRE TH >
7co 723, BIC 725 AlCec ~DZEFIZ VY, Ak EH] CPUE TiZ 2013 4 & 2018 A DB
B TN 572D LT 2017 £ & 2019 SEDEN S5 7-, FkZ= CPUE Tl 2018 HEDOfEA
TS 7=DIZHRE L, 2015 4E & 2020 FEOfEN EFH Lz, 22X v, BIC TER SN
A L7256 Tl 2018 AFRJAHI O A EHEEE A 410 BE TH o 72DIZx L, AlCe DY
AT 2018 AR O I BHEEME X 301 (ER L HEE Sz (e 3-3),

(2) 7253 <\ CPUE D= %L,

RN D763 < WBEDT — 4 (2003~2020 4F) B L O IEOT —% (2014~2020
) OF—HEMHH LT, 7253 <V CPUE (kg/ FEH/N) OF —4 % 0 LLEOHERHE T
H B9, delta-GLM (Loetal. 1992) # i L7z, k& FERIZ, RRZEDARIZIZ AR (logit
Uyor) eliv~=ofi (log Vo) M LTc, KRRBOEIIHITHDL 1~6 HDT—4 %
fEH L7,

CPUE Z Tl 2atHESE LT, F (BT TV DVEE) - X (BT TV INVEE) -
PR OREWKIE CEFLEE) - BEWAKIED “FE - H (W73 IAER) - T
Y HNVEE) B (DT Y DVEE) AR L, XIET—ZICGEskSnTWa T
Y — EEEREERICESE TRKICYT b oEMH Lz, “HSMET NV, H o~
ETNVENEIIONT, FEBOFREZIEZ 1M 720 OET VIEIRZITV, AlCe 3
INETR DB DENARNETLE UTERHA L, TORE, AlffERs PHT 585E LTX
e WEX - A - RmVEKR - REKE O ZREAERITN, AIERFO CPUE % T4 2424
& LTI - X - A - REEAKIR - 038R Sz,

BEBOT X TOMABDEIZBWTTH] CPUE 25 H L, 42 &2 Tl CPUE % 1)
L 7ol 2 B IR SRR E & U7o, #fe A 5 T H 2 R ARIRICZEE U Cid, SV & B K fiE 4 4
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ML AEIL, 2D L EOTHNEZ KD, FEAEL CPUE £ 2005 22 HHIN L7214, 2013 4
DI C—EDKEEZ MR LTV 2019 4£ & 2020 4£1% / 2 F/L CPUE X Y & AHRHIIZfE
ETH -7z (LR 3-2), BIC 25 AlCe ([ZAH 5 2 & T, 2013 FOEAFAX A0
INU7=—J5T, 2011 XD TN LA, BIEHNIR 7= m 208 L,

5| ARk

Hashimoto, M., S. Nishijima, R. Yukami, C. Watanabe, Y. Kamimura, S. Furuichi, M. Ichinokawa,
and H. Okamura (2019) Spatiotemporal dynamics of the Pacific chub mackerel revealed by
standardized abundance indices. Fish. Res. 219, 105315.

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

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

Model =— BIC == AICc

Biomass SSB
30000 - 3000+
10000 - 1000 T
3000 -
300
1000 4
100
Recruitment F
1.0
100 -
0.34
10 =
1 0.1
2010 2015 2010 2015
Year

M 3-1. BIC EETEIRSNIBEME A L7256 (OR) & AlCe BYEAMEH L2
& (F) oars— Mfrick o2&k E (AL Tho), #ifasm (GE: T h
) MAE (BT 108R) . FHIEERE 6 F) OHEEM & 95%(E FIX[H
EEX IR E A 2 E L, TAXEICE 0 FE Lz, el R 7
— /L TRLTH D,
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dt £ mZFE
12
12 1
8 -
4 -
B
% T T T T 0 i T T T ]
g 2005 2010 2015 2020 2005 2010 2015 2020
tU P KA
RS
# 34
R
24 ! ~ AlCc
S == BIC
=+ Nominal
1 -
0 L T T T T
2005 2010 2015 2020
X 3-2. 4k B CPUE (). #kZE CPUE () BL =17 < W CPUE (F) DA
ZEb GRIERR © AICe THEME(L, fkAAR - BIC CTEEME L, FHR - 2 L)
SEEN 1 L7 B LI L LT EE R L CTE D 21T 95%EHEX 2 57,
Model — BIC -=- AlCc
Biomass SSB
8000 1500 -
5000+ 1000 -
4000 1
500
2000
01 04
Recruitment E
40- 1.25-
1.00 4
30+
0.75 1
20+
0.50
10+ 0.251
04 0.00
2010 2015 2010 2015
Year
e 3-3. BIC AMETEIRINTIEEEZHEH L7256 ORI & AlCe AR L

e (BRf) oar— MEfhicks ) 2&HE (EL: T ), BifaE F
EF ) AR (BT 1082, FHRERE (BT OHfEE
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HEEH4 ZERE - BHOBE

1) BATHGHEfR A

H KA - ALZKBE (M) 1T XL Y 1995 RIS PIRFHA ., 1996 4EBRLE, 5~6 AT/ M
PR DTS Th 5 Bilfeiiiio~ Bl — BT T g b e — /2 L 5 R 4 52
i, ShHEFR ORI AR L TnD,

2) b AL A TR A

HALAKHE « FkAE (41 12X D 2000 4RI TAEFAA, 2001 4EBRtA, Vo~ B IR R EHE
HEEFRA OKPEEIRMZEAT) &b B &R E OKPEEEIRMTZERT) @ 2 DOFRE S
725, b BV o~ S N A TR, 5~T HICARFRIBEN O ERE (165°W) ITH
2 BT~ B CHEB OB T N o — L ERER & E i, 0 5 CPUE 23S & D
iR L 720 (MK 2-2), v~V OERGHAILTH HBUA~BATI (169°E LIFE, SSTI12~
21°C) ITHIT 5 0 mcfafEE B R, HBE BREOH > T-ilEROEIR) . (KR A HE
ELTVD (X4-2),

3) W~ =T LA

I KERIT L 0 1994 4EBRLE, 1H B~ =B T 6~10 A 2T Tt b 4 DDOFHE D
B2 %, NV Z G LR & Fi i, 0 e~ O IR 2 g 2 &
& HIZ, CPUE NEJREDIBIEL 725,

4) AV R S E T A

HALKBE CYIF) 1220 1984 4RIZIRZEGTRFHN > A 7 L& EE LA & L CBi%h, 8~11 H
V238 L~ =~ AR OV A A P R U sk 2 50, = D% A 4 9~10
AICER, B RO AAHA & LTk, 2001 FEn6iEEAHE b e —/LICER,
FHEAEE O L, A5 a2 MU AEICHER, 2005 FE0 AR 2 T 55 87
WE TR, 2008 4R 5 FRAKAF () NEPE ARG TRTRAE & L Ch &k
X Effi, RSO AT I B FIT 0 A SIIRI A R L. 0 5% CPUE 2 IIA&ED
fRIE L 700 (WiRHE 2-2), 0 mMAARESOES (HEBHR) LMAROREL 20 jLEE
g b a— L OEERER 2 N TIEN L 72 2001, 2002 FE-OFE RN O WO K HA SR TO X
T 0 A DOIREOR O ER /NI W E S, HEBEREA I LRAEFERAmE U
MABREERH Lz (K4-2), FIC L 55 REEDENOEEL /NS T 570,
AL 5 M, KRR EIER . BEITRIZK Sy Ly & 10 K2R 2 HBLRZ R, FI2
&2 KK 53 TIEA E 2R EAAREOMX 5 O HEBLER D & Fa Tz, & XA B X R (F
AP OfFnEMAERE L, BESIMAE (CFR 29 FEEHRFHEICEIT 5 1984~
2013 AR OHEEM (CETERENHEA T D HEEM DO ARFEFEMED /NI | ) OFEZEICE
I X ITREERE L, ZOREEHWCT, FHOFEE CE LN 10 RO HBEND
TN EFES A KD T,
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5) ARFEEWHEE SMRNAAE CRECRBA RS

R L 0 FEfi S, FHITHROLETIRMAE (BXE 25 cm Ki) 25 F /g
W (EA) @ 50% (BEtt) 282 TW O HIR O, 8% (35°~37°N, 142°E LIPED £ =
M (ERa~HASmE k) ) (230 D588 - &R 10 pTFEEOEEM 1 B 1 ¥y
Mg B ORI Z RFEBAIRE S EHE L TAEHBL VWD (K 4-2), AEREIZITT~P N
LEENDH, B HEORER., AL IR0 T 5 SITERRED O B, <V
NOEEIL 80~100%Th D Z £ b, FEEIT~ I SOMMAEKEDFEIEM & 7225 &l S
b, UL, 2014 FLURRITBA S T 0 M~ 1 g e A IS 720 |
2015 LI 2 e Lh EANEA S CHIE SN D K Do 72720, RSN RZ R
BELTWRWAREERE <, HEERLETH D,

6) AL E X MFEOF RS &, BIEIEEK

HEEFRY— 28 % — (JAFIC) 12XV, dbiliE EMEED JITFE 5 & LI
HERODLHEBEIND, ERRGUI~IARNEZZ N0, BEFRI—E A ¥ -0k
FEEN S L AT b KE S S~F ROEENEN-TAER G H D72 L AL To
fREEE LCoAICH > UIHEENKLETH S, CPUE : iR & (BRI
(%] 4-3), EIREFRE : X QRGO ST AEEREE 30 DHALO A v =) Hizh O
¥ CPUE O&2MEXAFE (X 4-3), A58 & SPREEES (X 3-3), P
FEFES - EIR AR YKL,

7) SRR A

KL OBIFR AR L A ILFFAA, B/ vy 7 %y b (A vy =2335um) B4
TIHAHEDOIIO A EZ R, < NE TP NOIFOFEEE N FIEEICZ/R Y . 2005 F D
FERNCPEIIENFE B STV D (K 4-1, flie#2-2),

8) 7=H I < WfaFED CPUE

RN K BERAN 2 v 7 — (2003 4ELARR) 35 L OVl LR K BES AR ZEFT (2014 AELIRE) (2
FONEEND, EINGTH HFEHE SR T A2 B GIRET L2726 T <0
A OBIETLENS 1 A 1 Y- R L L CRBESNS, EIFGICRIT 2 aA
DAEEDOIRE L 720 | BREOREKE 70D (EE 2-2).,

HEEHS BEEORRDETIZHES RAMKFEHDSEILIZDNT

DA B D TR 2013 FEARBEDTEMIMA LIRS, BRI TRHE Lo T D (X 2-
2), ZORREDER TR L OEREDOEINI E- T, FEPEIN Th 2 Uk BRI B T,
FEIII T 5 1~6 AT b7 < WIEE Tl S e~ SO RIC 2 (LR o T
0. 23RN EDDLEIENEL, B L TETNT, 2017 FLRFEIT 2 iz s AL
U< 2o TWnd (X 5-1), 2O i, MAROENE J OF v~ 1T DK
TICHEONERICE T 2 @A OEI G NN LA L L, BREOHEMCEDRENKTE
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OB EE DR I 5 BABR AR O mlbIZ L 2 b D L E 2 H 415 (Isuetal. inprep.) .
F 72, 2015 - 2016 FFITIE 2 AN 1IS%BRREDOHIEZ O TWDHN, ZHUTfIEEIC 2 7%
FANRKBE LD TH Y, JNEOFERENDS L THEINEENIEEAESBML TH R -
T2 EBZ HD, 2015 FE I LIS OFEBIRAEIAIZ OV T, 2 E THE 27T 20%., 3 7%
T 80%. 4mLh BT 100%& LTUNens, AR T 2016 4RI LLRE O 4R i1 Bl 2AE &
%, BB S N7 A ARAE (1975 45, Watanabe and Yatsu 2006) [ZiTVMEE LT, 2T
0%. 3 5% T 30%., 4 mLh BT 100%& L7z (s 5-1), 2015 Rl oW Tid, 2 sl

(2013 4FAkAE) IRIZITEEA L TR o 7o h3, 3 kf (2012 458 HE) 1XIRITAA L T
EEZOND T, FEBIRAEIS % 2 7% T 0%, 3 ML ET 100% & Lz, fFk PRl AW
D AR E R BCREI AR, ELIRITIIRCABR LA R O Sl b 23Rk S 2 AIRB DS i U &I S
N2 Z &6, 2020, 2021 AT 2019 FIRINCE LUME & Lz, 2022 FFIEHILIFEIC D0
TIE, AL 31 4F 4 HIChfE S/ ME BRI B3 2 AP JE B IRV T MSY %
BHT DBICHWZME (2 5T 20%, 3 5T 80%, 4 mll T 100%) & Lz,

5| A3k

Watanabe, C. and A. Yatsu (2006) Long-term changes in maturity at age of chub mackerel (Scomber
Japonicus) in relation to population declines in the waters off northeastern Japan. Fish. Res., 78,
323-332.

100+
1 Sk LA E
— 3%
e 607
i 40 1%‘:'
B
0_

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

MR 5-1. FPFEZEBRICHBVT 2011~2020 4 1~6 HIC- b < WA L v g S
NWiz= P NOFERFR (TEERKER G v & — S| RKES I~
Ho— FRIAEOKEE « WEPERANAF TR TV ERCE B

MRS 5-1. AR 31T 2 AR BRE &

FE\REAF 2014 2015  2016~2021 2022~
1THmUT 0 0 0 0
2% 0.5 0 0 0.2
3% 1 1 0.3 0.8
4Ll E 1 1 1 1
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HEEMG6 EAKRFFEICHITINEERDEEEREICDONT

2000 ELIFE, BEEZFLE LANERINC X2~ OB SR BEML T\ D, &5
(2, 2012 FITIFHFENY o= fEICS AL TEY . 4% bANERI O EEM NS 2 wlhHe
PR DD Z LD, T ORI OIEREN Y~ IR 2 EUNCEHE¢ 5 ECHEEARFRED
—D Lo TS, —J7, 2014 LA, FPEH AL AR FEPEAEE C S ITEARE L TR |
Yo~ LRI E OIRER) R OHE N EE AR L 2o TV D,

UL EORMARSE 2. PR 26 FEEN S N TAEEM AT — & & v CHOME i o Bh
) 2 f0E 3 5 B 2 BAA L7, BARAGIZIE, SKRE O HERBLHIE 2 (Suomi NPP) DA [H Al
W7 —% Milleretal.2012) 7>5, AT kZHNTWAIMAZ A E LTHIHL, &6,
JE L)L BEZ BEFUR, i KIE7e & OSMFIC X 0 it Sfi 2 1Rl L <. KB o
WORFE L BEEREHET D L AR E LTS, YN~ a2 L L3 5
O A BRI Th o 7ohy, SITEZ MG & T i omitic b ZoFETEH TH
Do

SIS & 3 DA ERAR OFRBI TR AN B DD TE— E DR B AL,
SEANC X DIRIER A HEE T 5B H DA (Oozekietal. 2018) , Hifti0 72 RREI LR &
LTHE-TWNDHZ b, T2 TIHEERAOHME & LT 2015 4~2020 £0 5 H~10 H
DR AT — 2 2B RH L7 kT k&2 W72l (< IERo W8 0 Tifih &2 5 de) D4y
A X 6-1 (28T, 4R, 5 HEEDND BEZ BEHUIIT < OATE CHEET 2 4 E 23 HEL
L. 7AVREICHEIML TWD Z BRI S D, Fio, BEEANFEL e ) kLT
WD DA B, 2020 4 8 - 9 HITHR 150~160 EMITIZoE L Tne, ZhboHic
X, SIEEEEER LT 5 R EOEECIT MR ENEEN TN D 2 ERBGIC
BT OHRER N OHER SN TS, 5k, 2o 04 ERMZ ., [F U < AL R CHcE
T 5 IRAROVE D RN &R L G D 2 & THMERM O B E RO E)
M2 HRET5 2 LN AMREIC /2 % EHIRE S LD,

5| ARk

Miller, S. D., S. P. Mills, C. D. Elvidge, D. T. Lindsey, T. F. Lee and J. D. Hawkins (2012) Suomi
satellite brings to light a unique frontier of nighttime environmental sensing capabilities. Proc.
Natl. Acad. Sci. USA, 109, 15706-15711.

Oozeki, Y., D. Inagake, T. Saito, M. Okazaki, 1. Fusejima, M. Hotai, T. Watanabe, H. Sugisaki and M.
Miyahara (2018) Reliable estimation of IUU fishing catch amounts in the northwestern Pacific

adjacent to the Japanese EEZ: Potential for usage of satellite remote sensing images. Marine
Policy, 88, 64-74.
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HWEEHT BREISICEIHFEITOYE

faE (SB) & ZOROMEEIS (U) 2RI LM 7oy N TIRITRT, AREE
féﬁﬁrﬂzt HIFIZB N T MSY #EBT HKMEL Tl Tnod, JAEEIS DL
(U/Umsy) . 1970 4EAR~2000 4FARIE 1991 4FZBRUVNT MSY 2RI 2 KL D & &)
ST, 2011 AEIEIALIRIE MSY % SE2HL4 2 K YERHT THER L TV CL 2019 4Rl o if g
FEITMSY Z2FEBLT 5 KHEL D Lo 7z LTS D, 7272 L, 2013 44 L OV 2018
FEIEHNCHRD TRV RN FEAE LT — T IFE OB A~OEEEIMRNZ &b i
FEOWBEI GRS BEHINAHEMICH Y | WEEL KB LI E 7y b (4-13) &
DHBIITEBENLETH D,

HH B B
SBmsy 1,545 Fho | feRFHe /e & MSY #R 81§ 28 M &
Umsy 10% | fix KEFoe A PR MSY 2 EH 4 A EsEl 4
U2019 6.1% | 2019 FiaHDOEER G
U2019/ Urmsy 0.63 e K Pt EPE R MSY A EBLT HIEEIA k35
2019 ARy O EE| S DL

& DL (U/Umsy)

BEE

-
'

2014 2019

0 . . . :
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HAEEODL (SB/SBmsy)

MR 7-1. BoRFreAPE R MSY & F28d 28 (SBmsy) &S (Umsy) (2Xf
T5, BEOBLERLBERISOEE (MEF7r Y b)
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HEEM 8 2018 - 2019 FEFTMEHER & DL

2018 -+ 2019 A JEFHAM & b9~ 5 & | A EIL 2012~2014 FH T EHEIE L 7> TE
V. 2016 FEFEITFHEIEL 72> T D, ZAUTHEV 2013~2016 Ff I OB IREN E 5
BIELRSTWDH, FEETHZET 2017 BHLIEOE(LIZH TV RN iehotz, #H
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