FRA-SA2020-RC05-10

T2 (2020) FEARYAVTHIEBKXRBREDEIRTM

IKPERTGE - ZUEHEME  KPERIRNITERT  AKPEBIRME > 2 —

SR ¢ HARRERELA ¥ —KEREHITERT, K FOKERBE > 2 — [LJE K
PERFFERT. BB ROKEEMBEENTERT, & IR EMOKERR B i o & — K EEMTSE
AT, ANEOKERE &> 2 — A ROKERBRY . N RMOKESIN & > &
—HEE o F = EIRSLRMOKPERATIR & o 2 — (BB KESM & o 7 —,
s B K E R R

= #

ARRREDOEPIRFEIZ OV T AR E M E DR CPUE Z 545 1E & L TRl L 72,
FEUEL CPUE 1% 1984 A5 & T W K YECTHERS L7278, 1985 4ELIRE S 1987 20T TR
I U7z, AR, 2002 4RI B RAK & 72 D F TIROKHETHER L7223, 2003 =70 5 14
IMERNZ & . 2015 Bl Efm & e o7z, 2016 LR S mVIKEETHER L. 2019 413
4.1 Thotz, BFKEIIENM, @BE 5 ER (2015~2019 4F) OFEHE(L, CPUE OHEB 1 5
BIRENEIRIZ D W L7z, AREED 2021 4F ABC %, ABC HEHHA 2-1) 1206V, &
JREREER L OV RISV THEE L,

Target/ 2021 4= ABC RIS
£ty Y
i PR AL UE F i
Limit (k) (%)
Target 21 - -
1.0-Cave3-yr+1.01
Limit 27 - -

Limit (X, FEHEEDO N CHESINDIRKR LNV OERTH S, Target 1%, EIRAB) D
AIREMESCT — H AAZICER T 2 MO AR HEFEMEL BE L, FEFHEAEDO T TR ZEN:
BEIROHEFF N R SN D R CTh 5, ABCtarget=aABClimit & L, f2%% o IZIIAEHE(E 0.8
Z =, Cave 3-yr 12 2017~2019 E DR O FEHETH 5,

(238 y Blfo B I Mg E| S
F . . . F fif

(HRY) (HRY) (Hh) (%)
2015 — — 25 _ —
2016 — - 27 _ _
2017 — — 25 — —
2018 — — 26 — —
2019 — — 28 — —

#2019 T EETH 5,

KYE L BE AR



FRA-SA2020-RC05-10

RGN LT =2y MILTOEEBY

T—FEyh FLRET . BRI A
FERREE EIE IR IR A (AR~ S (10) I 17)

HE KOS EDOIREREL | hE KOS S & OKEET)
CPUE
NRIKOEEfRZED CPUE | /R OE M SR Bl i & 5 CITiR IR, ) 1117)
AAMBEE SR T LB E | BRIV AT =F KA EHRA (5~6 H . /KA
BIEY DY A ZXHLEK HBUMA BT GBI, A1)

FEAHR A () 1R, S R)

AEM A IR SR A COTTR IR L 7K AT

1. FALE

Ry a7 HE AR AT 2RO = B¢, AECTIHILER FB
FOBRARBIIBIT2EEMECTH D, FFICHAE CIIHAEROEHE (K, HBURLAL) .
PREONEHM CNE, AIIRUAL) BLONTHE BRI, SEIR, FaR, o)k %
Lo TSNS, RROZEEFRTH D,

)y

2. 4t
(1) sAi - [alifE

AAUED R v 27 7 71 = VL SEUR D & AR A2 31T 2 K 200~950 m DK
WARL (K1), T 200~550 m (2% < AT 5 (R 1976), M LT Eidd &
Z 1 AR OFEN A 2R L 7D B AR L, BRI > T 400~600m ~BEIT 25 (H
77 2004), D%, MEZIIIT D EREICES~EBE L, KEE 200~300m (2B THE
EMRHIETLOL, HE 400~600m ~EBEITHEE X LTS (7 2000b),

Coe

v

(2) i - iR

AFEDOFAIL, FEEREOB R X O ORRICET 2RI ESWT 11 ke
HEEns (f@EHAKRIZD 1989, 1991, F1B 1991, HJ7 1999), HAMFIZIS T 2 A D
I R & X 2 1T (EFHKERIED 1991 Z ek, A BIERIZ X > TREDEVR
Ronnn, a3 (BERFRE 18 mm AitR) NOIBIMAT S (EHARIZD 1991),

(3) R - PEDR

HARWEIC I 2 ARFEOEINNIL 2~4 A T EMIX 3 A Th 5, P HIRIEK 11 77 A <,
WRAEPEIR 24T 5 . AFIIHEME RO MERERIIR T, BEAdE 5 5% ClRED S~ T 5 (f3
FAREIEA 1991), HEE L TORMBIL 3K, HEE L TORRIT 6 3% & S DDy, Mhlsi &
ORADFEICBE L Clddmn b 5 (H7 2004),

(4) WmREEaLR
AR FBE, B, 2BBROT M IA X RELEET L0, ¥ T, AT



FRA-SA2020-RC05-10

MY TEOERABICIVMRIND FEHKRIED 1989),

3. BEDKR

(1) MO

ARIED EERFEITIME, /DE, BLUONTHWTH 5, MIERIIAINGFI LOKRfHE (£
NZNIPEDO X X321 0K - FIX - PR KO A KIS, K 3) T, /MNEB
FONTHWEIANRFORT, TRENERESN D, RIHETOERIEDL, AR FEOED
SR E D EFE (5~8 H) ZHDiliTbi, EICAEOL 2T 58T, LA
RIEZRHE L T ORI L e D,

(2) MfEEDOHER

AREEDOWERIT 1982 FED 42 |H b 2B — 272 L, 191 FIhkKE (14 /5 ) L 72
ST, WTFEITHE RO e S BAECMTHINN L TR Y, 2019 4Fi1X 28 H > ThH 7= (K
4, £ 1), BIERTIZEOEX MR RIS 2 D, ITHFETIEK 60%203 P E, K 30%03/NE,
D 10%RERN B LOZOMOIEETH L, FRBITE, AR, ER, @R
BLOEFRROEMERENL < 2019 FI2I1T 20 b 4 R TREESIADK 90%% 567 (4 5,
#2), MEOHFXA]TIZ, ITETEXOWMERIE 2 TV | 2016 FELIKITTE X & X CTREE
EIROKI 0% &ML TWD (K6, #£3),

(3) TS &

MIEDOATE 2%t 4: & Lo AiafEEix, 1980 A RATHZ 100 FHELL ETH > 7223, 1986 4-LL
Bl IR MBS H 0 L 2009 2B ERE 31 T Lieote, TOH%, HEHAEBRY KL,
2019 41X 38 T CHH-7= (X7, £ 4),

4. BROIKEE

(1) EWEEAT O F7 1k

KZBEDOEPIRFEIZ SN T, HIEDEEHE(L CPUE (M2 &k 2) 2 @R EHEREE & L CH)
Wri7z (R D, Mx T, BARMERY A H=FKAEHMAE LT, br—Lifks
W) ICHESSBIFRE, BLOENER & A)IRIZBIT 5/NED CPUE %, B ko 5%E
E L7z, 728, hu— LT 2003~2020 R AT T H AHE SR O K 190~550 m
IZRWTEHEM L, mfEHsEEICL Y BFREZ RO,

(2) BIREFEEEOHRE

IEOFEHE(L CPUE 13 1980 4= LARE & WK HE THERS L7225, 1984 4706 1987 A2 T T
LU Uz, DARE, 2002 R ERAR (1.6) & 722 F TIRVWWKETHER L7223, 2003
EDITHIMEMIZH D . 2015 FiZiTm Efm (5.1) L722o7z, 2016 FLIRE S @V KT
THEE L. 201913 4.1 ThH-o7= (K8, F&5),

e — VERE D BHEE SN B AR RIS 28R (X9, £6) b 2003 LI
REIMEBICH 0 . FFIZ 2013 FELRRITE VWV KETHR LT\ 5, IEITIEOVEEICH
D, 2020 FFIE 109 5 o ThoTo, o, FBRIZEBIT H/NED CPUE (kg/fd) 1% 2002



FRA-SA2020-RC05-10

FED 2008 AFIZNT TRESHEM LD BEITVMERNIZH D . 2019 4% 32.5 Th o7z
(X 10, 2 7), A)IETIE 2012 4ELAREHE AN L T 2016 4R I2 & @Ml (103.7) L7p->7-0 5,
2017 47 (69.5) (/T T L, 2019 4F1% 73.9 Th o7,
ﬁ%ﬁfﬁmmiﬁﬂ%m4¢%é@$@$ﬁﬁ(mm&ﬁﬁf%n%mﬁwﬁﬁm
BLO26mm {ifE) ITL D, BEAEVKETHR S AT EEX 61D (K11, 12),
zﬁt2m9$k;02m0$@ﬁ§(2M8$&ﬁ@MAﬁﬁ#mw LR (¥
13) . R ETRKEOHER IC T LT 5 L HiIAEN D,

(3) EIHDOKYE - B[y

EPOKHED X 532, 1980 4705 2019 A DFEHE(L CPUE Dl & AR DO % 3 %4y
THERE LTz, &L & AL, AL E RO T, ZhEh 2.8 & 3.9 THY ., 2019 4
DOFEHE(L CPUE (4.1) mb@fr L7 (K8, #&5), EIRBAILENT 5 FH (2015~
2019 =) DOFEHE(L CPUE OHERS ) HAIX O &Il L7z, 7288, e — L ilific k3 < 8ifF
# (K9, £6) BLUNECPUE (X 10, £7) IZOVWTHEVKETHRER L THO, £
vy L < Mm%

5. 2021 £ ABC D& T

(1) BEWFFHmOE &

ARRFEOFPAIRREIZOW T, AR E MEEDIERE(L CPUE I & 0 FFfli L 72, 2019 £
DOFENE(L CPUE > b &K HEL &AL, ELIT 5 4R (2015~2019 ) OFEHE(L CPUE OH#ER
22 B BIFEN IR &I LTz,

(2) ABC OEE

R R EEIEMEAEH TE S Z L ABC BEMAI 2-1) 1266V, BIEOER
KHER OB IR EFEEE (FEOREHE(L CPUE) I/ CiRAITH) Z L2 BBRE L
T, UTFoRIT LY 2021 4 ABC ZHE LT,

ABClimit = 6; x Ct x y;
ABCtarget = ABClimit x o
1= (1+k X (b/D))

::f\amtﬁwﬁ%%ﬁ%@\::f&pL3$@ﬁﬁ%@$ﬁﬁ(&msw)%%
Wz, SUFEPUKME TR E 2685, kITFRE. b & HIIEREMRIREOME & FIHE, ol
BRFETHD, BIEREM & L THEOERE(L CPUE % V., LL3$W(NWNNW
) OEANA G b BEIOT 2RO DL L LI, BIRERIFEEOLEE O v ZRDT-, 72,
IHEAEE D 1.0 & L, 81 ITITETREFFAEMES SR D DEEOEREM TH D 1.0 i
M L7z, 2021 4% ABClimit (£ b (0.05), I (3.96) LvfEohizy (1.01) 2LV 27 H b
ERESNIZ, ol EEZ LML T2 EHBT O HEEELZE L, FEED 08 & L
7=



FRA-SA2020-RC05-10

) Target/ 2021 4 ABC HERG
GRS = i F
Limit (Ah) (%)
Target 21 - -
1.0-Cave3-yr-1.01
Limit 27 — —

Limit (%, FEFHEED T THEINLIHRK LNV RETH D, Target (X, EIREE D
ATREMESCT — # B IS RK T 23l O RN EFNELZ ZE L, FEHEMED T TRV LENR
BIROHEFF NI S N DR TH 5, ABCtarget =oABClimit & U, FREL o (2 ITAEAE(H 0.8
Z M\ 7z, Cave3-yr 14 2017~2019 FEDfERE DO FHETH 5,

(3) ABC DO EEAf

WEAR ERTAM LA B ISz 7 —# vk EIE - RS 7 i
2019 FOME RS MR EDOTRME ELFRIRE | 2019 FHHIEOEMEBIEOIEHE(L CPUE
(BE8T)
2019 4R fa s Bufife el 2018 AR fE B O E ., 2017 FLLATOFRIE
il (BE8)
A e A B F i & & | ABClimit |ABCtarget| 78 &
(24477 - 753 FATh) e (h) | (B | (BERY) | (BRY)
» 1.0+ &MV & Cave3-yr+0.95
009 e Cavedyr+1.04 | | = 20
2019 7 (2019 - 1.0+ Cave3-yr+0.89 — — 23 18
FFEEA)
2019 (2020 4 1.0+ Cave3-yr+0.87 — — 22 18 28
FFEEA)
2020 4F (%4 %)) | 1.0-Cave3-yr+1.02 — — 26 21
2020 (2020 - 0.9+Cave3-yr+1.01 — — 24 19
FFEFAM)

2019 4 (CH#)) TIXMEDEIRE RS A . 13 TITMEOE#E(L CPUE 2, £h£h
EIREFEMEIC A2, F72, 2020 A IC IV T 2018 A B & e IS FHT L=,
2020 FEFERHMIC IV T, 2019 4F ABClimit 123 & b5 22 | b ~FHEE S,
ZHUZRF L, 2019 FFIERIT 28 H R Th o7z, 2020 4F ABClimit |3 26 & 7D 24
MAZTHEE SRR CPUE O R FIEEZET LI Z ERBEBE LTHET LD,

6. ABC LINNDEBEAKDIZE

ARRED R ITEYIMIC A CTHIMERICH Y . ITF, BEEEREOMALH > TEW
GIFRKERHER ST g (9, 11, 12 13), —F. ERETH 28, &M, fe
B CIXRBUB R D A0 5 FE AMh O HiElak & el U TR W L~ ned B, ARRITAK 3 (7],
WEEEPEIN 2 Z LN BN TR Y, Ikt eE A EICp4 2 (HJ7 2000a), &> T,



FRA-SA2020-RC05-10

SEM R O R & O E i OFARE &2 it 25 2 &2, BIFRMAZERT 5 ECTHAELES
ZoND, Fiz, 2018 FEEEEOBENE N ENSEEOFEN L RE S (X 11,
13), AR DS RN NS 2 AR I, Tl iE O R R A O 1R A 23 5309~ % &
BEZoND, SBbmEmOERKEZHER L, AR 2700, Hilm OMEREER 25 D
BT ZENEELEEZOLND,

AN BT DAY A KFAUTITHIEZE B 0 | REIREOIG I /25X 580
Tl O & bl LT, REEERD D2 M 235 5 (K 11), AFEO W A ZFEIZ 1T
IEER T 2 2 E RSN TERY (HT7 2004) . VEEHE TV AR & i T DB
BREHT 2 Z & TR T D2 IREDN R OE BN ZRFHEA T RRICR D B2 NS,

7. SIAXEK

e WA K PE R - ) 1 IR K PERRBR G - IR ROK BERRBR S - 1B ROKPERRR Y (1989) A& >~
a7 7 AT EOEREEEIREICET S0, FrEMF BRI Mok B K
FE RS BRI B SR A A 20 Hr [ s 35, 91 pp.

fE S IR K EERRER G - ) 1 RK EERBR S - BT RoOK EER R SS « 1B ROKPERER Y (1991) & >
a7 7 AT EOERE L EFEIICET D05, FREMICBIRIEE S ik K
FE RS PR PR F AR A A Z0 8 & i 7, 120 pp.

PP 8L (1976) HAMEPER v 27 7 H T W5 2 - 3 AR, HKBIHFR, 27, 75-89.

REASE)A (1991) RHE N IWERICIT D48 vy a7 7 = EOAFEEH &l E. LK
W, 37, 5-16.

B (1999) B ARMERER BT ER v 27 7 = OE. HIKRE, 65, 1010-1022.

FF B (2000a) H AR - BTEAR v 27 7 = B OBLEAERE. HIKGE, 66, 18-24.

F7 1 (2000b) H AHEREE N BT e R v 2 7 7 1 = B ORI O340 & B E. B A
REB Ve R v =2 7 7 ) = B OEJRE PREANIZ B 2 WFZE-11T-. A IK3EE, 66, 969-
976.

B fh (2004) HARWEREXR - ELirE R v 2 7 7 = B ORERE & YElsi. B ARHEREL
YT FER v 2 7 7 1 = B OGRE BRI 2858 1V-. HIKEE, 70, 131-137.

(BER - AR, BRI, 51 )



FRA-SA2020-RC05-10

X1. Fwyal 7 hTEON4

40 40

30 - - 30
=
E 0
mHZO- - 20 “H]H
& %
=
e

10 1 - 10

0 | 1 1 1 | 1 1 1

i 2 3 4 5 6 7 8 9 10 11

K2 HAMBIBITARyaZ7hHTEoRE SEWEEBIONMEERELE T,



FRA-SA2020-RC05-10

42°

40°

38°

36°

q

130° 132° 134° 136° 138° 140°

3. FhEEOE MEifR3EO HEX X5y

50

1985 1990 1995 2000 2005 2010 2015

X 4. {fERERRE R



FRA-SA2020-RC05-10

50
B && L Wi [ =l [ &% 0 &E
404 Hoam L #wn L /i 0 =8 B /W
N i
£ 304H H B
a
I
# 20 -
10 -

0_
1980 1985 1990 1995 2000 2005 2010 2015

X 5. JRF IR B

30
R

Ia | R
. AKX
N 209 /)| L HEaR
L
o JJ
[ _
o
2 10 1

0_
1980 1985 1990 1995 2000 2005 2010 2015
B 6. A ETNE MEfSE O e D5 B



FRA-SA2020-RC05-10

120

100

60 1

HigMRE(TH)

40 1

20

0 T T T T T T T T
1980 1985 1990 1995 2000 2005 2010 2015

7. MEECEMEREDR Yy a7 7 = e AR

KL

0

1980 1985 1990 1995 2000 2005 2010 2015

X 8. MEEDEMEIREDIENE( CPUE



FRA-SA2020-RC05-10

200
L gEZ-E [ EikRED
|| B | BRisdt s
L B L] R
1501
N
i ‘™
~ 100 - I-:. L
i) |
It
m

2005 2010 2015 2020
9. br—/ LIS < AAMEEIC T 2 BF R
120 60
1001 - 50
s P
¥ 80- 40 ¥
(@)] (@]
< <
L 60- F30 5
o o
= o
= 40- - 20 %S
n iR
20 - -10
0 T T T T
2002 2007 2012 2017

10.  AJIRB LOHHERO/NED & #8221 5 A CPUE



FRA-SA2020-RC05-10

30 1
204
101

2016

60 - §
40 - 20175

201

)

l§4o- g
S 30{ 2018
= 201 |

Iy 10 1

REF

201 2019
101 |

5 10 15 20 25 30 35
CL (mm)

1. Fre—AFEICES Ay ars 7 Ho EOdEl P EHRRE 2016 FH>5 2020 FF0
Bl (PR N O, BRIAE T, BRI DA Y) 1231 B BRI R Rk
(0.5mm) Tt OB FREEZE (). fBIntE OR). FERIPME G BlcR Lz,



FRA-SA2020-RC05-10

w b
o o
L1

2016

= N
o O
11

2017

_ AN
o 0 O O OO
| I I —

—

o O O W
1

2018

WEEH(100PE)

—_
o
1

2019

[9)]
1

o

201 2020
10 1 :

5 10 15 20 25 30 35
CL (mm)

K11, re—L#l{lEICES< Ay a7 7 ho EOE P EMR FEX) 2016 55 2020
O CEperh, (BEMICAY) (2B 28R % (0.5 mm) Z & OBERK
I (F). It (OR) . FERIRME Gk BlZR L7z,



HERHM(100BE)

11.

FRA-SA2020-RC05-10

el
DRt

5 10 15 20 25 30 35
CL (mm)

= LHEIC S ARy a s 7T EOHEM P RN (FiE) 2016 4£)25 2020
FEDRER (REXB M, MNEMICAY) (2B 28l EMEH (0.5mm) & OBREFERK
ZrE (). fmonE OR). FERINE G Bl Lz,



FRA-SA2020-RC05-10

60 -
40 - 201846
20 -
0 (-
60 -
40 - 201849H
20 - ||I|||||||IIIIIIIII
f"“\] 0
IL. U
40 2019458
&2 _tttntlls.
W O n
60 -
40 - 201949H
0 - -
60 -
404 202045H
20 -
0 !
10 15 20 25 30 35
CL (mm)
12, GRE AR 20 HIBHOEIR R AR 161 A%
DETHIHLRES L ORI AT FEN 5. 4 0 OTHAR R 0.5mm) = &0

KT R 2 HEE LT,



FRA-SA2020-RC05-10

4000+ 20154E & =
3000 1

2000
1000 -

10000 - 20155 %

5000 A

g

30001 20166 &
2000 A

1

1000 -

75007 2016 5=

5000

REER(BRRE)

- =

2500 A

6000
2017 %%

4000

2000

20000
15000
10000 -
5000 A

2017 2=

:

5 10 15 20 25
CL(mm)

w
o

13. AJIEINEHIZEB T Y U EMERE CRESNTZFR Yy 27 7 = B oghalH
R 2015~2017 FF D4 ZE (1~2 H) BEIVEZE (7~9 A) OFFERFITIHKS
< KB 350~550 m (28T 28 M P KK (0.5 mm) Z & DBAFRE,



FRA-SA2020-RC05-10

2000 A
1500 A
1000 -
500 A

2018 &%

25000
20000 A 2018 5=
15000 ~
10000 -
5000
0 -
400 A
300+ 20192 =

200+
100 A
0_

1000 - 20195 5=

REER(BRRE)

500 1

6000 2020 %2 =
4000

2000~

5000 A
4000
3000 ~
2000 +
1000 A

2020 2%

5 10 15 20 25 30
CL(mm)

13, AJNEMEMICBWT Y VA EHEAE CRESNT-ARy a7 7 = EOFEMH
AR (Fix) 2018~2020 FFD4&ZE (1~2 H) BLOHEZE (7~9 H) OFFERE
BRI HED <K 350~550 m (2351 HEEM A R (0.5 mm) Z & OBLFREL,



FRA-SA2020-RC05-10

* 1. FCERE - RGHIAER

SRR - MR (b )
GE T TS R )

A= =
AN KR 0 NE hTEIED MRS AT "
1980 1,394 186 1,580 - - 1,718 3,112 3,298
1981 1,871 161 2,032 - - 1,728 3,599 3,760
1982 2,133 255 2,388 - - 1,767 3,900 4,155
1983 2,176 150 2,326 - - 1,332 3,508 3,658
1984 1,821 109 1,930 - - 1,326 3,147 3,256
1985 1,233 122 1,355 - - 968 2,201 2,323
1986 985 191 1,176 - - 850 1,835 2,026
1987 739 196 935 - - 811 1,550 1,746
1988 828 234 1,062 - - 908 1,736 1,970
1989 820 209 1,029 - - 806 1,626 1,835
1990 685 272 957 - - 702 1,387 1,659
1991 618 316 934 - - 470 1,088 1,404
1992 798 332 1,130 - - 598 1,396 1,728
1993 790 314 1,104 - - 577 1,367 1,681
1994 727 471 1,198 - - 780 1,507 1,978
1995 766 497 1,263 - - 871 1,637 2,134
1996 812 463 1,275 - - 923 1,735 2,198
1997 709 384 1,093 - - 969 1,678 2,062
1998 847 406 1,253 - - 1,001 1,848 2,254
1999 771 372 1,143 - - 1,128 1,899 2,271
2000 841 364 1,205 573 531 1,104 1,945 2,309
2001 800 409 1,209 496 340 836 1,636 2,045
2002 673 344 1,017 464 518 982 1,655 1,999
2003 765 287 1,052 594 555 1,149 1,914 2,201
2004 771 279 1,050 519 465 984 1,755 2,034
2005 904 193 1,097 526 479 1,005 1,909 2,102
2006 963 193 1,156 606 504 1,110 2,073 2,266
2007 1,066 172 1,238 790 383 1,173 2,239 2,411
2008 1,021 206 1,227 913 402 1,315 2,336 2,542
2009 925 164 1,089 127 331 1,058 1,983 2,147
2010 939 182 1,121 714 357 1,071 2,010 2,192
2011 838 166 1,004 672 287 959 1,797 1,963
2012 642 198 840 543 210 753 1,395 1,593
2013 744 167 911 557 265 822 1,566 1,733
2014 986 166 1,152 673 274 947 1,933 2,099
2015 1,359 171 1,530 770 248 1,018 2,377 2,548
2016 1,588 148 1,736 726 231 957 2,545 2,693
2017 1,381 138 1,519 674 301 975 2,356 2,494
2018 1,459 100 1,559 767 248 1,015 2,474 2,574
2019* 1,592 128 1,720 836 277 1,113 2,705 2,833
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#2. BAME (WEERELZRS) ICBT 28y a2 70 EORFRBIRERE

. FERRIARE R (R)

HH o BmE W R ELT? w1 wE s mE B 3
1980 14 158 118 766 243 618 630 18 344 389 3,298
1981 34 159 96 638 215 827 965 19 385 422 3,760
1982 37 139 68 127 214 914 1010 31 412 603 4,155
1983 45 181 77 657 183 837 747 16 287 628 3,658
1984 58 180 102 661 133 764 599 9 239 511 3,256
1985 52 115 75 548 70 469 367 3 219 405 2,323
1986 40 61 42 500 55 360 334 7 208 419 2,026
1987 29 66 62 489 54 382 268 2 108 286 1,746
1988 25 101 76 520 77 460 305 5 129 272 1,970
1989 23 12 81 433 72 497 309 3 139 206 1,835
1990 - 77 69 321 100 530 257 3 114 188 1,659
1991 - 49 54 239 52 429 272 4 150 155 1,404
1992 - 34 54 266 60 587 358 2 170 197 1,728
1993 - 46 40 255 64 556 348 2 191 179 1,681
1994 - 74 48 338 84 710 374 2 202 146 1,978
1995 34 70 35 367 71 893 429 2 153 80 2,134
1996 13 97 57 375 69 919 447 2 130 89 2,198
1997 23 117 95 351 67 826 333 0 169 81 2,062
1998 29 109 92 396 87 867 385 0 195 94 2,254
1999 29 140 147 407 94 829 379 0 151 95 2,271
2000 33 115 129 434 104 893 412 0 122 67 2,309
2001 28 122 110 453 75 668 385 0 138 66 2,045
2002 22 118 104 527 79 667 347 0 87 48 1,999
2003 24 132 155 582 86 686 346 0 111 79 2,201
2004 14 115 170 531 103 604 355 0 84 58 2,034
2005 22 129 114 496 117 724 375 0 86 39 2,102
2006 21 129 126 520 128 793 421 0 83 45 2,266
2007 23 190 192 543 133 775 429 0 79 47 2,411
2008 23 172 223 586 133 841 401 0 119 44 2,542
2009 20 145 208 510 117 671 360 0 68 48 2,147
2010 17 129 207 516 94 601 450 0 105 73 2,192
2011 17 128 163 454 90 520 443 0 103 45 1,963
2012 12 70 123 360 78 514 296 0 97 43 1,593
2013 14 74 121 423 96 580 289 0 89 47 1,733
2014 13 81 145 400 88 793 325 0 163 91 2,099
2015 14 90 106 398 93 972 410 0 325 140 2,548
2016 10 66 102 386 87 904 386 0 648 104 2,693
2017 11 40 84 364 90 863 425 0 538 79 2,494
2018 2 45 129 341 84 889 455 0 547 82 2,574
2019*3 14 42 115 372 86 917 457 0 716 114 2,833
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7% 3. A EOE RIS D X e
W R e (h)
4 AR oK "
AbIX H X X JRFET

1980 26 781 587 1,394 186 1,580
1981 48 1,167 657 1,872 161 2,032
1982 32 1,201 900 2,133 255 2,388
1983 55 1,225 896 2,176 150 2,326
1984 49 1,074 697 1,821 109 1,930
1985 26 616 590 1,232 122 1,355
1986 10 431 543 985 191 1,176
1987 18 331 389 738 196 935
1988 41 439 349 829 234 1,062
1989 98 440 283 821 209 1,029
1990 55 331 299 685 272 957
1991 41 291 286 618 316 934
1992 61 385 353 798 332 1,130
1993 30 391 369 790 314 1,104
1994 41 439 246 127 471 1,198
1995 46 518 202 766 497 1,263
1996 64 567 181 812 463 1,275
1997 72 457 180 709 384 1,093
1998 76 539 232 847 406 1,253
1999 81 480 209 770 372 1,143
2000 98 571 172 841 364 1,205
2001 84 559 157 799 409 1,209
2002 90 441 142 673 344 1,017
2003 157 387 221 765 287 1,052
2004 138 486 148 771 279 1,050
2005 121 650 133 904 193 1,097
2006 146 673 143 963 193 1,156
2007 200 7122 145 1,066 172 1,238
2008 212 665 145 1,021 206 1,227
2009 206 580 138 925 164 1,089
2010 193 557 189 939 182 1,121
2011 178 481 180 839 166 1,004
2012 136 337 169 642 198 840
2013 153 431 159 744 167 911
2014 183 502 300 986 166 1,152
2015 163 679 517 1,359 171 1,530
2016 133 634 821 1,589 148 1,736
2017 118 592 671 1,381 138 1,519
2018 112 626 721 1,459 100 1,559
2019 112 601 880 1,593 128 1,720
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F 4. WEEOCEMEEEDR Yy 27 7 = BRI

ks 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
HiEME () 97 101 109 108 108 100 100 89 82 92
s 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
A (F#) 75 69 77 69 67 61 59 59 61 52
4 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
A (F#) 47 46 42 46 37 36 36 37 35 31
e 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
A (T#) 32 34 36 36 38 41 38 35 33 38

K5 EEOEWEifEEOEHEL CPUE

F 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
HEAE{CPUE 4.4 4.5 4.6 4.6 4.3 2.7 2.1 1.7 1.7 1.6
£ 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
HEAE(CPUE 1.9 1.6 2.0 1.7 1.7 2.2 2.0 1.8 2.2 1.8
£ 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
HEAE{CPUE 2.1 1.8 1.6 2.0 2.1 2.3 2.2 3.2 2.8 3.3
£ 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

HEAE{CPUE 3.2 3.0 2.5 2.7 3.2 5.1 3.7 4.0 3.8 4.1
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#F 6. bu— VB EIZIESHEXRBIER S (BEEPLAVE, K% 200~550 m)

e g e (h)

N - BRI (HRS R BRMJE )RR LSS i
2003 1,469 567 216 328 962 148 3,690
2004 1,765 1,296 556 130 1,773 210 5,730
2005 1,548 1,230 373 227 2,311 169 5,858
2006 1,073 1,356 1,224 224 2,325 287 6,489
2007 1,366 1,028 763 304 2,703 163 6,327
2008 1,031 2,005 1,074 128 3,205 234 7,677
2009 810 989 282 203 3,174 290 5,748
2010 1,636 841 695 262 3,638 330 7,402
2011 905 427 865 223 3,284 154 5,858
2012 1,541 775 862 288 3,912 373 7,751
2013 1,717 1,352 1,756 296 6,358 1,041 12,520
2014 1,158 1,772 511 786 4,727 484 9,438
2015 1,826 1,671 1,537 672 5,570 425 117701
2016 858 1,574 2,220 388 4,878 425 10,343
2017 1581 1444 790 802 8,354 305 13,276
2018 1,112 1,420 923 768 6,078 464 10,765
2019 701 1,152 651 418 6,247 166 9,335
2020 1,133 1,720 959 473 6,385 253 10,923

e — Vi OBRENEE 1 & LT,

# 7. BRI LOHE)NRO/NENE f@R3EIZIIT 5 CPUE (kg/fE)

i 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
R 99 119 132 156 204 218 293 282 240 198
Al 354 248 473 282 433 445 544 502 53.0 46.0
& 2012 2013 2014 2015 2016 2017 2018 2019
Bl 238 2717 225 242 234 259 276 325
Al 40.7 513 677 983 1037 695 856 739
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20194FE F TOFENE(V,CPUE
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HMEREHR 2 HECPUE Z#{LDFix

AFAGTIE, HIER DR 60%% (5 5 HEDHRERL LS HE () »NEIFEEN %
g% ERGE L, FEAEE D DI E O RER A 2 (LUT . 1R 1252 < %k CPUE
FEFEAME LCRIAT 22 & & L, BT 1980 FLLUEDO F £ R~ B HUR 2 1)
fLE 3 HMWIEICOWT, AR L ONRES a4 Lz, BERRICIRyasTh
TEDOWRELEERN Baxy v F” T2 NEEND, o T, “Buxy v F” L “IE
TaXxy v F 7 1T —F 2K L, TNEIEELEE 2 FE T2 T v 28 2 BpEeT
/v (Loetal. 1992) % Hv 7=, AIffESRE T /VICIX o4 % At CPUE &7 /W2 ITxHk
ERSAAZAGE LTz, Ay asz 7 A=l ImpEtEafEThH Y | AGEITRIHE L 5T B A
BIRIZIEN D, #- T, G OZERNRIAN Y 2 KBTS 5720, EELICT, BERED
AT TA v EREL—HRAIMEET VA& Wiz,

YL TIL, BiffERET VB X OAN CPUE T LOWTHRICHOWTH, 73
BNVIREEDER L U TEF (Year). § (Month) . g (Prefecture) &, A7 74 & LT
FEFERRE (s(Latitude, Longitude)) & /K% (s(Depth)) Z#tHIZEH O & L, 2O ERNE.
B L OVREE & KIRA bR < SN EH O BAEA Z ARl i e (AIC) I2EES<HRYY
HEIZ LD BIRL 7,

BT VBIROFEFR., L FOBERELE T LR ER S L7z

% 1 BEFE : logit(P) ~ Intercept + Year + Month + s(Latitude, Longitude) + Prefecture +
Year * Month + Year * s(Latitude, Longitude) + Month * s(Latitude, Longitude) +

error term

%5 2 B¢ : log(CPUE) ~ Intercept + Year + Month + s(Latitude, Longitude) + Prefecture +
Year * s(Latitude, Longitude) + Month * s(Latitude, Longitude) + error term

ZZTPIFAHIERTH D, ETARNOFER, WIhb 7LV ETARERIN, E
TNZE TIEIOTNOET I OWT HBEERMENRD bivierolz, - T, Thb
TIVETIVIZEEDE CPUE OEMELZITV, E ML FERH L7 (M2 2-1), 7o,
ETIVHEEL, BEME(L CPUE O T3 L ONE T V2 OFEM & Bili& i SCE  (FRA-SA2020-
RC05-105) (27”7,

5| X #k
Lo, N.C., 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.
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2.0 * JZHE{ECPUE (FEERE)
-+ Z#{LCPUE(SHEE)
<+ J3IFILCPUE
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MEX 2-1. tE%E(Y CPUE 3 XY/ 2 F /L CPUE Ot  HEZD - O DIEDIELN 1 L7
L EOCHEEL LTV,





