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TP 970 10.6 70 1.3
DALV 767 8.3 635 11.8
Z OO )N 548 6.0 509 9.4
bR 484 53 409 7.6
7= ¥ 343 3.7 340 6.3
e 329 3.6 327 6.1
<57 228 2.5 228 42
R & 9,187 5,391
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B OZOMO B L T ST E FRAKBRTIHRERO RN RS 2N L b T

R TORBERNL N EDPEHZ D,

TAE . B SR T 1995 FEOMRONE O KT B BNV FEIZLL T LB ThDH (CE-F

AR 1998). R WER(F2) | F (%)
IRL (Y XL D) 471 27.0
~ A 217.5 12.5
T4 hwF A 185.6 10.6
BEZ A 80.5 4.6
A bl 61.1 3.5
FHA 59.5 34
~afLA 58.3 3.3
YA | 56.5 32
AALBH LA 455 26
=i 38.4 2.2
TA T AF R 35.2 2.0
YUAAD 317 18
7t 1743.3
- R & H
WER (L) [ R(%) | RER(EY) [ F(%)

4, ST~ TR TR~ TR R

<A U 37,172 39.2 35,578 40.9

X 31,496 33.2 29,456 339

50 % 15,103 159 13,968 16.1

SUT%E 1,469 1.5 1,469 1.7

AR 94,946 86,892

D B A HD T D,

EHRIRIZI T D 1994~1998 FE D KAUE EM O KGITHi Tlidk. B X2 170 MO KEGT 213 H
SN, BEHIZH LT 2% 2 B2 2 AafE %, ~V346.2%) . WX 7 FAT2(22.8%) ., »air
7 (11.6%) . ~A4 T (6.5%) ., ANLAAL B (2.7%) . S0FEECY THDHEREIEH 2000),

TR IR P

PRI, N - KEMHOREEAIC L ATA T, A F 372, 2VEL »USEL i
. HTT NI aFT BT UFLY XA AauAF N, S LSS val Ly
CRALT FIELE, FRAXS . FHAXS, FRIXLE FESOD UL T
VARG REHT, TIIVT wANTH . ARETER Fa— T ko THRESHD
2D, CALRBIFAELEZ LN,

< RAUEEM - B TRIRRERE ] TRz & B0 EMROREERMTIL b FM TR LZ

21



170 FEDOKEGT & - 7203 (EEIED> 2000) . £ O Citd#iFHE 5 < pa s ME 2 R 54Ty
O/, AXF T T GRIBERD 0.15%) ., 7 I ZF (A 0.06%) . 77 A (FEiHER) (7
0.05%) ., Z7H% 727 5T7H XA A (F0.00%)%THV ., iiERIZT HHRIIMO T/HE

Uy,

7) F/FE
BREEAICL D 2020 Ly KT —4 7 v 7 i O R C (EREEE  2020) . A EBREE DS FHm X
Sk & BEET 2T TO LB TH D,

€ H ¥
T A0 A A (EN)

S
EATEN, EAZB 7 IYARANVY), 27OV, BrAY I RXA V),
a7AY RYEN), B IXFFRYEN), 7AT R GV, F47 %2 (V)

YUA B Z R e T HHEEITIHEETITORTWD 2O, HAK - VUKEITZERS LT,

@ xS ARRIZBE 3 2 T T o S O A A
WL T, AR O KRB 22 T 1 i 3T i T e 7a . ARTHE 1A L 722w,
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211 EARIFHRDERE

A Sk IR T b B 2E T IR~ TFIEROKIR (FICAOEREIL ) 12, Bk, i - Bl itk
BETAEEROE VKT TH D, YHERII~A VY, v ERARBEOLAFTR TH LT
O WRFFREE, ARBRFEITOWNT, BMOKEER O—MRBIPIFZE CRVEPEIT GBI 1T 5 BREEZS
B AN REE IR KT TR OMA (1997~2002 42)) . ZiE7' v =7 M GREZENIZ LS
VEPEAE R L DT - AT D BEFS (2007~2011 48)) | M UK BERHE D—fRAFFEifE & L
T, BMch S I ERPFENTON TS, BIfE Ecopath 2L 2 BYEiEE & D
AERER A~ DTN HED ATV D CKIFIED 2016), L->T48&T %,

LR 2R 3R 45 5,
FMATES RN RIAT | U RZN=ZFF | BUGBLANIC K 508517 — 2 04
LEC{ESANA EHEWNRH D iz TE 5 | BRET /TS < Ffi 4 520 T
BHRBH % & D12 OIEHD I > TV 5

2.1.2 ﬂ%"‘%ﬁ"‘@%ﬁﬁ

AL F0 U 2 M TRBREE K OMEIR A PERE IS B9~ DA I, /K PERERE OF AR, BIFRIR O
AANRIC K BEER S TV D, HERIEIZ OV T HKEMME DR EH (692 F ) I
D RAEFRAE M TOILTI Y | 2018 4L DV TR, IEAFHE R EFHA 4 466 b A E~ 67 H
(ZOTe VIRED TOI T GRAEXOKERFERT 2019), K- ThH RET 5,

LR 255 3R 455 5AL
i MEFBRETO A RERIZ OV | MRFRIECARRRICH | ERIEE=2 U 704
Fhi s T THRAPE « REMIICH | 72 —80 OFRAENE | BRET U & Z IR AThE
VR ENFEHSNTND WECHEMi s TV % | RilEDS e S TV D

213 BXFEHERELEE=SAU LY

MERHEICAI D ATEAERIC & v R - (SR - AAEE S I AE S haksh Ty
Do L L N2 TIHRESCHIEMHLKICE T 2 FMIT F /o ThRaniz) 3 med
Do

1A 25 RY= 455 5
MSETEEN ) D TRIECTREY | IR S | 348 U OB REsR B0k
TEHITIEE & FREEIZOWTER | IR LT EEDD | BROREEZE=XY
TR0 DHREREN | 2B OFEREI | TXHIEEINRH 0 NEGH

HERFETH D ERFETH D BHIZSHMETH D
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2.2 [FFRERE
221 BEFRE

SRGLIES

JEMOKFER G CIRIERDZNAT NUX T v X T ANVAAL T, ROBGFEOZ A |k
X7 AREFRHEE LT CAFHMTZIT o 7o, 22V EIRE 2 OffE L L TR/ E <
LT ORN LT,

AEAf SRR | UK

AR S | e TR~ TER

TG | AT NUET H T AVALA, A PEXRTT

AHIEE &S | 2.2.1

S H IRIER) R~ 2
B 2
FAEPERE )
MR B | Al - A KRR
A
Z O, -

AHIARIUEEE | ~ ¥ T ANAA DOBFEPBESNDIRETH L0, 28 LT D,

A7 b U 2T CRFHEREE) . ~ 27 CRPHEALEREE) . AV A A T (XF5A4R
B . A PEXHET ORPEERED IZOWTIERFHEATT O TR Y . #ERITUT
DEBYTHD,

< A7 N U F T REEEREE L 198 1AM O B IR E OHER 2> & BlAE TR
H 145 B AL Y (SBmsy) % L [0] U (SB2019,/SBmsy=1.37), 2015~20194i#3 D #H
AEFEOHERE ) SEAITRIZ O & Sz, BUR OB TR KR e &
(MSY) % EH9 5 /KA Fal-> TE Y (F2019, Fmsy=0.47), LR D& (F2015-
2019)23 e 7o 5. 20304F I fa i)y B AR UL ME [ (SBtarget) 2 & R[R1 5 iR 1%
100% & S AL (FEIEH 2021),

< X T R REE ¢ 1996 LA OB PR E A VPATH M L2/ R0 5. 2019
FEOBEFRKAETACNL, WESER(2015~20194F) DB IR HBIA LD LAk L
7oo BURDWIEE e\ 23556, 20264 O &R &, Bl &I3N7 5 (i iE)»
2021a),

FEAmARHL « ANV A A Fy LFRFEARIE 1979 AR 0D B Ik U ~ AR T 7 BRI
BT B/ D M OFEHE(LCPUED b EIRE S A #EE L. 20204 0 Bl &
(56T b )i BAEAE BRILVEE 22 00,2415 CIR A BREEE R 2 TE D . 2016~2020
I OZIR R IR OHERE 2> S B EIRIT O & STz, 20204 O SEE T Fmsy
Z E[Al> TH Y (F2020/Fmsy=1.25), BLKORMEE(F2017-2019) 256\ T2 355,
20304F I Z Bl M BN IR FVE BB 22 2 L [0] D ME=R1354% & S5 (INLED 2020,
2021),

A N XX T RVLEREE  KPEEBIEIC L DA b o — LIEIC K D 19954 LA
OBUFEHEERER DD 2019F-OEPKAET AL, EUTSE M O BUF EHEE D
Fa TN & Liz@ARIED 2021a),

UbD LBy, Z7 bUF I REERIEL A X2 T KEERFEIZOW T,
ERITEE SN DRETIT ARV, A7 U ¥ T REERBEOBUED T 0 mll
ABREDO AR E VLI TN TEY . ~F T KGRI, AV A A DATFE
ARFICOVWTIIEENBRESNDRETH LD, 20 LT 5,
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SRANVEES

HF R RIR O NETHIERD S D> T2 W, €T A, T2 D, S A RIERI
FL Lic, REEIIE® 6) 0 &350 IERAHCIRIER D LI Cho 7o S LA FAH L
A RHVALTFFRIH VA & LT, 2 DEERRROPIND I XS 3, ¥F¥5a, <
¥arEZBNBH(CF-HA 1998) | HBIOLFIFMOL S —E L T T, SR
TS TP ET D, B EORICE L CA R 1T 5 72

I GAZE | /N
FEAM O BEEIR | TR~ PRI R
I PATUA L FAT A A, YFRLLH LA, BT A, LI <Y
REA kS R S s
FHIEE T | 2.2.1
AT H IRIER R~ D2
EIRE 3
HAPERES
RIS | ol - YA KRR
AT IR
Z O -
j i - ZHOGRNEAE REET = 03
S AR LA 1;273 LA, LA, EZHEOBRENREINDRETHD EALND D3N L
B AT VA CRFLEALED), ~ T U A (BRI, @ER, KR, Y IF¥2as L AR
SEPEALER). B T A CKEEALESRER), ~ P SCREEEREE), T~ S (RIEHERFDIC
OWTCIEEIRFHMOE N TN TR, fRIIL T LB THh D,
< AT LA KFEALER - 19724 LARE OFEHE(L.CPUE D 520194 D& /K HEIARAL
ELITSAERRI(2015~20194E) DIEUEVCPUE DHERS 7> & Bhit 1 ZH 0 & | L 7= (Sa AR I1E )
2021b),
s A (BRI, BER, KR  IKOEOCPUEDHES NS, IR 2 LTk HE
DY 72 DN E L CIE20194FE OB PR/AKHET PALELEE . b i Emn & S
AT CRAL XK EERFFERT 2020),
YT XA LA KFEEILES © 2R — MEATIC X D 1998F- LI DB TR & DHER )
H2019F DO EPFKMEI T EAL, 2015~2019F DO EIREOHERE > SEIAIIAIT V& S
ToD3, BUIROWEEE T35, 20264F OB IR BI85 TR 5 (AR H
AR 2021b),

« b T A KFLEILERREE ¢ R — MEHTIC X D 1990 LU DB A BEOHES H 52018
IR O G UK EIL SN, 2014~20184F A OB AL & v, BUR OJRIEE)
TV, 20266E OB PREIIL0INT 5 & SN D (EFEIED 2021),

c Y NKOEPEREE © F 2— = V' VPAIZ X U 19704E LU &R BHEE 21TV, 2019
AR O BIAE(1,062T b D)X FR S B AL EE(SBlimit) Z2(SB0.6msy=562 T h >) &
SBmsy%:(1,545F F L) DO RIIALE L(SB2019=0.69SBmsy). @haidHEmne sz,
201941 D& (F2019)IXMSY % 5- % 5 /K% L[> Tk 0 (F2019,/ Fmsy =
1.20), BUR OUEIEE(F2017-2019) 358 7o 555 20304F 112 Bl fa e 78 RS PR VE
B % LA D EHIT94% & S D (B EiEH 2021a),

s DY ONKOPEREE - Fa— =2 7 VPAIZ XV 19954 LI E JREHEE 21TV, 2019
IR OB A EEIT b 2)IESBlimitZE(=SB0.6msy=50T |k >) & X N E D
(SB2019=0.31SBmsy), &AM & S5, 20194 O EEF20191IMSY % 5- 1.
%k#EE Elal- TR (F2019,/ Fmsy = 1.12)BLIK O I JEF(F2015-2019) 236t 7= 354
20304 C BLAE D R IVE BRI R 2 BRI D AEFIT98% & 4D (H RIEH 2021b),
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EDEEBY ., ¥IFXLIT LA CRFEILE) . & T A CRVFRILESRED . ST
LA = HUA (BRI, @BER, KR . ROEERTH 5~ 53 CROFERER)
IZOWTTERPBE SN DRETIZ AW, AT LA R . S8
ORFHEREE) . M OB TR IR TR i 2 i B A2 7R 9772 U B TR RS
BEShREBIZHLLEHLNDTEDIRET D,

- R B

PG 6) IR Lk S, ~ A U, ST, S0 A REREL LT oA fFliz
T, SEEE~Y, dvP5, BOEETRTTY L B2,

BRESERIGES

RITE &l

P e

HFRA~TER (EIEFR, BHR) B

DRLBIE S5y

SAT Y, YN IS T

AFAIE F 75

2.2.1

P H

RIER IR~ DS

e =5

R 3

AAPEREN

- A FHR

Gy AIE

F DA :

A AR AU 2

A Y NOEENPBESNLORETH LD 3 RLET D,

R iR

VA TV RFERED), P SCROEREE), S~ Y SCREERID, 7 U ICo0
TIEFBEFEFHEATTONTEY . #RIEILTO LB TH D,

c AU KRR ¢ 1960 FLABE ORI E R DT 2 —=2 7 VPAIZ X
DERE, BlAEEHE LA, BlfaiEiT SB2019/SBmsy=1.33 & SBmsy 5%
kIEl Y | BhE I IME R & &7z, F2019/Fmsy=1.01 T&H 0 | BUROEEE(F2015-
201935 T A, 2031 AE D B Y SBtarget 22, SBlimit 2% 1[A] 2 fERIZZ 1
ZH 48, 99% & D (A HTIEA 2021),

T PONKEREE c Fa—=7 VPA IZX Y 1970 ELIREETREHEE 21T\,
2019 Fifa i D FLA E(1,062 F k)i SBlimit 22(SB0.6msy=562 T k >) & SBmsy %
(1,545 F b 2O BIIALE L(SB2019=0.69SBmsy), @Al & S s, 2019 i
H O (F2019)IL MSY % 5- 2 5 /Kk#EA E[El> T Y (F2019/Fmsy=1.20), B4R D
TIEIE(F2017-2019) 23 5e\ 2 B3, 2030 AN B B 3 RS FRLEL (R 22 4 L]
DWERIT 94% & S b (H BiEds 2021a),

s A HNKPERRE  Fa—=2 7 VPAIZ LV 1995 LG REHEE 24T\,
2019 fEBR B OH A4 T F >)iT SBlimit Z(=SB0.6msy=50 Tk >)Z 0 F[E Y
(SB2019=0.31SBmsy)., EhmiZjs i EHm & S b, 2019 FFOFRMEE F2019 (X MSY %
5.2 /K% EAl-> T Y (F2019/Fmsy=1.12)BLHk 0 {58 1 (F2015-2019) A3 e\ 7=
Bty 2030 AR ED RAVE B EE R 4 BRI D MERIT 98% & S5 (1 RiEn)e
2021b),

< 7V 1952 FLARE O KA E EHE OIEE R OHERE D S 2019 4FE OB PFKEI L S,
TR — MEHTIZ X2 2015~2019 FEOEREOHERE L LB AITHAD & S d, Bk
DOUWIEIE e e, 2026 FOBMAREITE TR T2 &HW S 7=l INEH»
2021),

UEDLBYD, WTFRLBREEFERTH DL~ A U OREERED). ~ T CRFEER
). 7 VIOV TITEE MRS SN DRIE TITA2 08 T = H ORI R I 3%

BINDRETHLD I HET D,

Ubolib, ME2 8L /NE3 s, RIEEME 3 R TH ol io i ERIZ L HEADT
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223 mIE
BREEAE DB E LKA D 5 b
ALBAT BRAIBRUIVYARR a7 Yy ALY TIARRA avkRy Ry ks m
SXFXRY, TRURY A7 THL, THHOFIZOWTPSA TY A7 GF
7= ONF 2233, AW SE A F LD b ONREK 2230 TH D, HVFE~D Y A7 1T2K

AR C T S 7=7-, 4558 LT,

7<2. 2. 3a AV R OPSATEAM RS 5

* TR

AR BRI & AT B DML, T I

fifi L

S R P (4, Productivity) 337 SUEBE, Susceptibility) RI7 PSAFFEI#ER
& o = <4 <4 # # =
& E g u & & ag = H o7
c i = # & % £ & & M @ I I # B $E PSA
RERE  REAA - - & 2 5 g b & g £ £ s 5 < YRGS
LTI -E = P & & ® 2 g % 5 o % s
&®] o % 3 £ L »
223 THISHA HHBY 3 3 2 2 2 2 2 229 2 1 1 1 1.19 258 B
223 EXY HHBY 1 2 3 1 2 3 3 214 1 1 1 1 1.00 236 B
223 EAUODIVAA HigEY 1 1 3 1 1 3 3 1.86 2 1 1 1 1.19 2.21 EL
223 AT7IHY HHEHY 1 1 3 1 1 3 3 186 1 1 1 1 1.00 211 EL
223 HULUYIRXA  HiEY 1 1 3 1 1 3 3 1.86 2 1 1 1 119 221 1ELY
223 aA7HIRY HH Y 2 3 3 1 2 3 3 243 1 1 1 1 1.00 263 1EL
223 wUOSXFXFY  HitEm 1 2 3 1 2 3 3 214 1 1 1 1 1.00 2.36 {ELY
223 THRIRY HHBY 2 2 3 1 2 3 3 229 1 1 1 1 1.00 249 ELY
223 AATIHY DY 1 1 3 3 1 2 3 2.00 1 1 1 1 1.00 224 ELY
wgmk |momusE  |wgEm | Avis |Psazazemesy 235 L
- /N
IR RED P (4, Productivity) 237 S(RR1E, Susceptibiliity) 227 PSAZHE#ER
% [ e & # # L
wen. & f g 3 % §5 8 £ 82 8 § £ @ |82 .
RARE  MERE ool B P! 5 b = -1 =4 = g £ £ 5 & RE  jop UAVES
® L b ® #® # B n & ® = [ o n&
& N - g E a 5
223 THISHA HHBY 3 3 2 2 2 2 2 229 2 1 1 1 1.19 258 B
223  EXY HHBY 1 2 3 1 2 3 3 214 1 1 1 1 1.00 2.36 EL
223 EAYADIIVAA HHBY 1 1 3 1 1 3 3 186 2 1 1 1 119 221 B
223  A7IHY HHBY 1 1 3 1 1 3 3 1.86 1 1 1 1 1.00 211 B
223  HAVLYIIRZA  Hit#Y 1 1 3 1 1 3 3 1.86 2 1 1 1 1.19 221 EL
223  aA7HRIKRY HHBY 2 3 3 1 2 3 3 243 1 1 1 1 1.00 263 B
223 wUOSXFEFY  HitEm 1 2 3 1 2 3 3 214 1 1 1 1 1.00 2.36 {ELY
223 THRIRY HiBY 2 2 3 1 2 3 3 229 1 1 1 1 1.00 249 ELY
223 AATOHY HH Y 1 1 3 3 1 2 3 200 1 1 1 1 1.00 2.24 {EL
wgmk [reEvse  |wsem |[xowris [Psazar2mwsy 235 L
o L g
< RAUE &
SR REY P (R HE, Productivity) 37 S(EBE, Susceptibility) RI7 PSAFF#ER
o e # a = e e ® ol a =
& uy uy & & 7 7
w2 jrs & © € =4 & g o# @ k., kEy B [ 2 & pea
RREE  REAA s EE - & 2 S - % & ked KB sh  S# &  hmg YRGS
mawe £ 8 8§ 8 Rk ¥ p REET BT o5 oF R8T
223 |FHYIAA HHBY 3 3 2 2 2 2 2 2.29 1 2 1 1 1.19 2.58 1EL
223 |EAY HHBY 1 2 3 1 2 3 3 2.14 1 1 1 1 1.00 2.36 EL
223 |EAYODIVA | FHBY 1 1 3 1 1 3 3 186 2 1 1 1 1.19 221 B
223  [a7UHY HHHY 1 1 3 1 1 3 3 1.86 1 1 1 1 1.00 211 B
223 |HULUDIRXA | HHBY 1 1 3 1 1 3 3 1.86 2 1 1 1 119 221 EL
223 [a7AIRY HHBY 2 3 3 1 2 3 3 243 1 1 1 1 1.00 263 1EL
223 [EJRIXFFXR | HHBY 1 2 3 1 2 3 3 2.14 1 1 1 1 1.00 2.36 ELY
223 | 7HIEY Hithy 2 2 3 1 2 3 3 2.29 1 1 1 1 1.00 2.49 1ELY
223 |AATOHY HHEY 1 1 3 3 1 2 3 200 1 1 1 1 1.00 2.24 {EL
AEKE |EEA HEEE | KT PSAZI7 AT 235 ELY
=
7 2.2.3b A/ TROAPEVEICEE T 2 A RRIEAE
= £ > 3 = . = > 2 M
AR(IFSE a7 RRAABH | ROk | HBIR | Bk | BREV | SRER | i
LS A oA ¥ JLEL
WAl | Rl | & mE | ARk | BM
(4F) (4F) (em) | (cm) | TL
T I HA 35 70~ | 400 110 80 4 FAIZ DN (2019), A5
80 (2012), Seminoft (2004)
B XD 3 18 3 73 63 42 | #O1EDH> (1985), Hobson et al.
(1994), Clapp et al (1982)
EA 7y I NS 2 6 1 20 19 3.6 | OlEA (1985), Klimkiewicz
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et al (1983)

a7 oY 3 21 2.5 28 22 3.8 | #AIEA> (1985), Hobson et al.
(1994), Clapp et al. (1982)

BB I AKX A 2 7 2 26 24 3.8 MNIED> (1998), Preikshot
(2005)

=7 AT R 8 55 1 81 | 79 | 4+ | d111EA (1985), Gales (1993)

Y/ nIAFXRY| 3 » 5 74 | 64 | 3.6+ | eriE (1985)

TR R 6 25 1 o4 | 84 | 4+ | Bl (1998)

A FT Y 3 21 1.5 53 43 3.8 | \=OIED (1985), Milessi et al.
(2010)

= 25 RY=3 455 5%

R Z 52 | F DO PICEIRIRIED | DO FICEIRINEE | A RO HIETRIREE| AR O fE B
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