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(1. LU aE R R 20, LI 2013065 2. KEEEO R IE AT FREe R HR P E S 0=, g 201306)

M E: TR BN H A (Scomber japonicus) FFE F B TR Z — KB IRBLARAIF K ) H 45
ZENEA . MR B H A S 0 SR A OO R A S S A RSO T (AT IR S AL, Ok, BT
1979—2019 47 i E g WL . I L6 (LD ZR Tl ORI T 6 48 2 5 HAS R E Y H ASS R 57 2 L
KRS SCHR I B IR 3= BEFREOBAE , R DL S 3 28 7 e BT H AR EAT T B IR TPl . S5 Rk W] i T L
R (r) HREAR T (K) FRAE BB I FUMDCOC R, r B S5 50 40 A0 R A /) S 8005 1, 45 B FR0Y r 880 H
T4 e AU PAk 1 5 A 5 U0 3R H SN 1 WL 3% 25 5 X A 0 S Al o S B TR AS 0 A o B R
AR HUIE H AR R0 ST AE A 8L, B AR R R 3 0 EA T RV A B g T H AR
S5 AT BEIRITARAG AN FN T B AES S IR A T RESL R A 5 H A BOMESR (KT 60% ) #ad BE 97, BT i By i
(total allowable catch, TAC) ik T 4.82x10° t i}, 10 4F J5 H AW B MR A T 60% , FET 4714 50 H
AREERNER) o3 A7 AE 2 LA SR B 17 530 WAC R A7 11 PRI, i SOKE 2R i H AR 5 4 A [ — Ao b 242, 1)
TG A Tl R VR DA ST ) AR B AR R G DR A PR PR, TR AR R R I e 4,82 107 t AR A A
Tzl BRI LRI

KRR : AR WG, HASES; DU sh s AR BEIROTAY

hESES: S 931 XERFRERG: A

I A T AR VB H AR & ( Scomber japonicus )
P U | 1 G O = A e s G
« FAS s A KT ' BT R el B ) A 20
M o A O R 2 Rk 2
— HB IR LW H #22 B EM, Ik
AF, HAES (MR E 2N FIR IR 1L, H ™ =
2 R RS X SR H A B W] g kb T 78 40
R R L HE F AR AT BT
ABE R A8 L5 AT RS A T R T B LA AH G
EHONIEAT T KRBT, WRE TR K H A
PG X K 7= BF 58 I (http ://abchan. fra. go.jp/) 43
SR SEBRAFRRE 23 BT vk X 2R SRV H A 6 5 5 3
AT T VEAS, TR0 0 CZED 0 A1) PR A 7
BERIVEAL T 7R CHOIE HAREE  F 33 S0 9% 5 PFAh A
GEAFAE R[] 2 A T 09 2R | B0 H AR 55 7 1 4
ARG — I H Ik B LR | H A

RS E A 2022-01-06 fEE B 2022-04-01
EEUWE: [ ARPEESE (32072981)

B W TR U T E AR A
(Y H A 5 B, H A g DK™ A5 B A Al
FT A A S [ 0 7= i, w2 g H AR i
RS AR TS B A e, HE
Il f1) A5 7 e S0k [ R R AL AT O
T o0 -5 3 AR AR FBL Il DRI G 26 B 5T
PYMRAN TR VBT H AR A S PR 30K R
H A LRI AL O 45 R 5 Bkt

NI, WFFEFE T 1979—2019 47 [ 4t |
T3 TR (AR AT KRG 6 4 2 T
(LU fafsr i 6 4 2 1) 5 B AS i [ H A5 4
P57 LSO S SR B U5 S i okl , AL
D3 Sh 25 A R X H A AT BT IRTEAL , A
SIHT H A B B IROR B0 1 18 S SR R B B
o SR T AN TR RO GE i B 0 A o A 45 A AR Sk
H A BT PRV B 52 00, DT R R | 98 H A i
65 B T SRk 2 A BB E AR

1EE/N: B0 (1974—) 5 BIEz , WF5E 77 10 ol B PR PEAL . E-mail ; wjguan@ shou.edu.cn
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1.1 HiEkiR

1979—2019 4E 1 [E 6 45 2 T H A5 7= B %%
ke F P E L S HE S HAS S ERA
W H 2 &% r= 53 B W ul (http ://abchan. fra. go.
p/ ) o TR EIRAIALES KT O ™ Ol A vE AL
BANT 4 155 %% 7 B a3k 2 (catch per umit effort,
CPUE) % ¥ >k H — & 4 45 &Y ( generalized
additive model, GAM) 5 =5 [A] INAY J7 Al 4t , R SC
BRLO ] Ay 13, E s /9 I 8] ¥ [ 2y 1997—2015
A TR SR R S B TR A R o H AT
XK PR Ak 0 H A i 5 U A R O — A
TR AR A R IR S R LA T 1973
AERY IR ) i B ok A B (hitp :// abchan.
fra.go.jp/ ) , B [E]FE [l o 1979 & 2019 4, @i #R N
H ARG F R HL
1.2 7%
1.2.1 By s

AR AT

bety=1

(P}_l+ﬁpr1 (1-P,,"") =C,e"/K) e,
P = y>1 HP =Py,

r

P

- +(m_1)P P 2(1=P,_"") =C ey /K) e,
lim

y>1 BP, <Py,

(1)
_By
p= (2)

Xfem HIBRSEL G m Ry 2w, AX(1) K
Schaefer #8124 m #F 1 B, A2 (1) WA Fox
B (m Ry 1 A SRR Fox #Bi8Y) 5B,y y AR
i s K rRERE ST sr N EHE K C 00 y 4R
SR s AHITIRAE Y BE IR B S K 1 LB s m,
AL FRIRZE , HIR MRS BE (RIJ7 22 4180 A,
BIEN 0 BYIEZS 34 5y, it AR W 52 2 ,
IR K B Ry FSMEA O BIEZS 73 A 5 Py, 4 BH,
DA 1 ol D ) — o B S X b FE Y
iy AR SCBER 0.25,

5 KA 722 72 &5 ( maximum sustainable yield ,
MSY) K #E MSY T i 4= ) it (Bysy )« IT K %
(Fysy) 5 rom K K Py WCRANT
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K % = R 31%
1y 1y
(L el
m m
1 n]f] 2 L1
By = KPlim,(*) <Plim<(7) (3)
m m+1
2 11 2 ﬁ
. ’Plil =4
(m+1) (m+1)
. 1 N
S0 Pus()
r . L ﬁ 2 ﬁ
Fus= oy 1P () <P
r 2 \m 2 2 1
o pmet) ) Pe=()
(4)
MSY = Fysy Bysy (5)
TR T B A LI AT Sy
]i,) :qi B} e““},l (6)

Ao af LR C sl T, 2050 2o b [ Bl H A TR IR
FIEIEHG ¢ AT R B e, WIN R 22, HolR A
KR hr, MR 0 MIES i 7, =¥ 5
HAL:
1.0
Tei = 1 1 (7)

Test,i Thin
Krpor, N EERE R, &R 44. 44 (BRI bR #E 22
0.15) 57, HIAEEML T,

R AL R m R 1 B2 B IR, B Fox
oY, Schaefer p=i AR A, [R50 75 AL T =
BEN O=1K,r,d,qc,9,,7) Tew s TevcrTe | o
1.2.2 SR ERRE

(D)r K. .$.q,5q M558 BE

BB r K b q, 5 qc W 5856 53 A i X6 %50
A AEXT RS BN B IES i 2 TR T ik
et

R, + Ry
M = log ( ) (8)
M - log R
s=74g L (9)

KM 5 S 535 X EOREE T (9 (8 5 s
%o RSRGIASHEIER TS 1R,
FROESE 25" ) 55 L2 0, 1) FH 00t e K
(Co) 5P Rifasi (C,,, ) KRR LIE ¢
H) e 43 A Ya el L Bl €, <0.1C,,. , & £ 0.9 & 1.0
ZId;0.1C,, <C,<0.25C, ¢ 7E 0.8 & 1.0 Z[d];



34 BOCTL, A5 A DU s 2= BRI AL 2R B0 H AR B R B 751

0.25C,, <C,<0.33C,,., 7£ 0.6 £ 1.0 Z |f];
0.33C,,.<C,<0.66C,. ,¢b 7 0.4 2 0.8 Z[a]; &K
M, 7E0.2 2 0.6 Z[H], T HASHYIF LI H
BRI HL 1979 4R ik (4.86% 107 t) 5 5 ™ &t
ZHAE (290 0.44) KT 0.33 /N T 0.66, A
R ¢ fE 0.4 2 0.8 Z[H], A, FNIM LA
—HOAN A BF AL T A 7 B i
FEPIR A, B BE Py FITEE N 0.2 £ 0.6
Z I,

K 1T BR B KT e K H A8 7™ & (1,12 %
10° 1,1996 4F) , BRIAR 5 K (1 BR M e K A i
PR 1L ARED 1.23%10° 5 254 B H ARSI %
PEITAL 45 5T R K By R K ok H A i 7
Y 10.5 F5ED 1.18x 107 t, 3 37 8 I AT 1Ak 45
AOftiTE . K PE FishBase (www.fishbase.org) , H A%
5 r IR 0.32 & 0.73 Z [ (PR E 1),
PR AT r R 0.88, N E & r R
e P, RIS r IFEHEA 0.32 % 1.5 2 JH], [R] K
r BB AR 0.32 &£ 0.73.0.6 & 1.5 DIgkfT
FURAE T o RGP oo 1 8 ] BBT IR E AR HL,
#z FROESE %5 1 J7 15 43 5 ¥ B q, S g0 1 L
TRR.

(2) T IR

ks FE 43 512 100, 11.1 5 2.8 ( RIA5 #E
2543902 0.1,0.3 5 0.6) , A= i i 4 A g Wil
W,

(3) T Ty ) T T MRS

RET ) T ) T T, A E 3 A7, HIE AR S
oyl 4.0,2.0,2.0, K2 5000 8 B0
0.01, Hp. T, ~ gamma (4.0,0.01),7,,, ~ gamma
(2.0,0.01) 57, . ~gamma(2.0,0.01), ALK
FEI S AR SR TR S [F Rk 3 A4
SEIRM gamma(0.001,0.001) 345, BI=R FJG
FEAER ST RUR T
1.2.3  ARBUAEST 30

thFP BN T % T 1.0, 2P, KT 1.0, 1)
p, =log(P,) ~log(0.99) s i ll 4£1ERE , P, A I/

F 0. 001, % P, /NF 0,001, U p, = log (P)) -
log(0.001) s # AFEAE LR PIAP IO, Wp, =0.0;
fEisep, I ANIIE A 0, K5 22 10 000 Ay TE A7 A,
2p, ANAFT 0.0, T2y D RUAR AR, DA TR 2 K04
TSI

BRI B 1L R A RR T 90% 1 BT 5 &
R R R TR R 90%, MWe, =log(C,) -
log(0.9 B,) , 3, =0.0; i ise, M MEIEL N O, 85
J£ 1000 FYIEZS 31 o

P fE & KN R () 5 EBR(¢y) Z I,
W b1g79 4 0.05 45 Prozo >y s M bygzg = log (Prgzg) =
log(y) ; 21 Py < ¢, W b5 = log (Prgp) =
10%( dh) 3%132019&—': FR ( P2019,L> ELBE ( onw,u )
Z A, by K 0. 05 F7 Prgye > Poio.vs W by =
log(Poy9) _10g<P2019,U> 5 4 Paoio <Py, Wby =
log(P15) _10g(P2019,L) s MBI D10 5 b1070 I I (EL
0, KEHE N 100 [T 2553
1.2.4 Bnllis AR E

BRI K 55 7 (total allowable catch, TAC) {1yt
FHUUATTF 2 (1) LA 2019 4R i 48 15k Ay 2 f
(5.67 % 10° t), 4> % ¥z H 85% . 87.5% . 90% .
92.5% ,95% ., 97. 5% . 100% . 102. 5% , 105.0% .
107.5% 5 A= AR 10 AR A A 5 (2) AR A
TR — 24 0 [B ii 3R i S HOR B (7))
I 2 50 (1) AR (4) T3 Fusy  Busy
B3 Faong 3 (3) TR Boone >Busy H Flapg <Fysy HY
R G5 (4) Y G KT 60% B iy fi K i 3K i 1R
A TAC,
1.3 it8Eizs

A m o (FEH, 7 BE AR 2R (7)) 5L
(T T T c) TREENE L 77 5 B0 46 046
e ki BN, T 9 Rz, Lk 1. 8
Yy ST(ER 1) BN REAR Y 55, Hofls 8 Pzt (1)
S2 % 89,58 1) FlTHUE T, LA HLERR r /Y
Bl 7o PO SBULEL A 385 L0 458 2 5 38 K ik T AN [
Kol e 1 5 oo B9 FhRE 45 R AR e B R T Al Y

G
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Tab.1 Scenarios of the assessment model configuration
Z’%. m r TC T Test.) Teost C FEE ?Idfﬂ"é‘iﬁ{
Scenario ’ K e R Yield Abundance index

S1 1 0.32~1.50 11.1 Gl G2 G2 Ce+Ci I+,
S2 2 0.32~1.50 11.1 Gl G2 G2 Ce+Cig Io+1
S3 1 0.32~0.73 11.1 Gl G2 G2 Ce+Ci I+,
s4 1 0.60~1.50 11.1 Gl G2 G2 Ce+Cpe I+,
S5 1 0.32~1.50 11.1 G3 G3 G3 Ce+Cig I+
S6 1 0.32~1.50 100.0 Gl G2 G2 Ce+Ci I+,
s7 1 0.32~1.50 2.8 Gl G2 G2 Ce+Ci I+,
S8 1 0.32~1.50 11.1 Gl G2 G2 Ce I

S9 1 0.32~1.50 11.1 Gl G2 G2 Cix I

TE:CoiE 645 2 1l AAES ™ 4, Cy b B i

Hﬂ‘@ﬁ}"‘i.l(l—:j I]éj\

S R S H A IR AR LA R Co o+ Co SRR A I R 287 ik

MTE I+, %%ﬁﬁﬁ{%m%ﬁﬁ{ﬁfﬁﬁ,(}l A gamma(4.0,0.01) ,G2 i gamma(2.0,0.01) ,G3 & gamma (0.001,0.001) ;S1 % S9 #5 K

skt s ;v NN B KR m RS 70 o7,

et J T T o, BRI AEPRURZE | AR BEAR A [E IR TR B ORS E

Notes: C denotes the catch from 6 provinces and 2 cities of China; Cjg denotes the catch from Japan and South Korea; Icand Iy are the chub

mackerel abundance indices from China and Japan respectively; Co+ Cj denotes the two catch data are used in the scenario; I +I; denotes both
abundance indices are used in the scenario;G1, G2 and G3 are gamma(4.0,0.01), gamma(2.0,0.01) and gamma(0.001,0.001 ) respectively;

SI to S9 are the numbers of the scenario; r is the intrinsic rate of increase; m is the shape parameter; 7, ,7.,7,, ; and 7, ¢ are the precisions of

the process error and the observation errors of the catch, Japanese abundance index and Chinese abundance index respectively.

1.4 82T RAREIEE

BERE R o R 1 0 B 2 s
another gibbs sampler, JAGS) ] g SR A
BEALEARUEL & 2588 RAE ] B8 43391y 185 000
35000 Fi1 100, LA S32 W% F Gelman-Rubin
goits, 3L 1.1 HE{E, B Gelman-Rubin %1t
H/NF L1, AR 82 A SO ik
B AT 4 B B RL e 955 5k JH J7 22 % 8
(deviance information criterion, DIC ) Fxufi! '

2 4k

21 EXRBHRTHSHS BAREHFFRRRMAIT
r K7, Sq, R AT 5 SR A A AR BOR
225t MG b Ty g T T c UG B2 50 A0 5 SE 500 A

http: //www. shhydxxb. com

SEHEE (1R 1), D 96043 A B0 25 45 403 305 L T
BRI S 5 o A A SR (T 1. KR 2) .
BRI S8 B BR R AT AU S AR Y B IR
FEEFRB S AR AR TR (%) BT 5 3 R S AU R
AL AN SRR A S i SRR S A <
(FE2) . MERVEAIF &R H 2000 47 LIk 7E &
I B, T 9% R ) 4 R 7 A I KO (F 3)
MSY B9 F- M8 M 6.39% 107 t, 95% B 1% X [6] 1F
5.67x10° t 2 7.20%10° t(£3) o Pooo IFEHIE K
0.33,95% & (Z X [A17F 0.15 % 0.48( £ 3) . %4t
PRI B 5 (overfished ) Bl Boyo <Bysy FIHE R
SN 68% , K A A 55 B 3 B 4 87 (overfishing ) B[
Fooi0>Fysy BUME R 54% , A At BE 455 [R) s A A=
AIRER Ry 52%
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r is the intrinsic rate of increase; K is the carrying capacity; ¢ is the ratio of biomass in beginning yearto K 7, ,7,, ; and 7,  are the precisions

BB KB HAE 7, o s ST e, o S WAL TR 22 | HASTE IR BE AR 2, o [ 98 - 4

of the process error and the observation errors of the Japanese abundance index and Chinese abundance index respectively; ¢, and ¢, are the catch

abilities of Chinese abundance index and Japanese abundance index respectively ; the dash lines are the prior distributions.
E1 7#EH=S1 TSHHNERSH

Fig.1 Posterior distribution of the parameters under scenario S1

L2f o
Nl 120/ }
SV o N
: . a W
k= LR Y $ w £
e = r 1
8 g ' X i
g g X J
E E E
3 3 E
=< = o0.8F 8 60 )
<l Fol
k H
o =
# # w0k
0.6
0.2t 2wl
14 4 of N o i
0.4} VoSN
0fF ¢ . oF
1980 1990 2000 2010 2020 1980 1990 2000 2010 2020 1980 1990 2000 2010 2020
4E4R Year 4EHr Year 4E4% Year
(a) TEBEREERK (b) HAERFEERE (o) fHmdRE
Annual Catch

Chinese abundance index

Japanese abundance index

SR LI B 5 S AR A T A S R AR A 95% 1 ELAR X H]

The points are the observed data; the solid lines are the mean values of the estimate; the dash lines denote the 95% confidence interval of the

estimate.

B2 fE35s Sl THUNKRRFEEHNERER R HITHER

Fig.2 Observed abundance index or catch and their estimates from the model under scenario S1
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o 10f =
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S —
50.8¢ X
w N
2 a
g 0.6 g
== S
$#0.4 -
& T
R 0.2 ﬁ
50
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The solid lines are the mean values of the estimate; the dash lines denote the 95% confidence interval of the estimate.
3 B S| TREGHHFEESENE
Fig.3 Harvest rate and biomass estimated from the model under scenario S1
*2 AEHEHSHE TR DIC H
Tab.2 Parameter estimates and DIC sunder different scenarios
Yt 4 =) 2 .
Seenatio r ¢ K/(10%t) Ty Test,C q¢/10 Test,] q;/10 DIC
S1 0.52(0.40~0.66) 0.61(0.52~0.73) 340(280~415) 372(108~845) 219(46~574) 0.37(0.31~0.44) 2(87~681) 0.47(0.39~0.54)  -608.6
S2 0.84(0.65~1.06) 0.64(0.53~0.75) 314(255~389)  358(97~820)  215(46~566) 0.37(0.30~0.43) 286(88~648) 0.46(0.38~0.55) -606.7
S3 0.40(0.31~0.50)  0.63(0.53~0.74)  453(372~549)  317(84~767)  219(46~585) 0.26(0.22~0.31) 277(81~632) 0.33(0.28~0.40)  -604.7
S4 0.62(0.50~0.75)  0.62(0.52~0.73) 291(248~341) 368(102~831) 209(39~570) 0.42(0.37~0.48) 292(93~664) 0.53(0.47~0.60) -606.0
S5 0.52(0.41~0.67) 0.62(0.52~0.73) 338(277~417) 270(39~1286) 366(24~1843) 0.37(0.30~44) 654(86~2375) 0.47(0.38~0.55) -605.4
S6 0.52(0.41~0.65)  0.62(0.51~0.74) 333(275~410) 102(41~234)  203(39~566) 0.37(0.30~0.43) 290(91~666) 0.46(0.38~0.55) -601.1
ST 047(0.34~0.63) 0.62(0.51~0.73) 368(292~471) 419(128~884) 232(49~599) 0.35(0.28~0.42) 291(85~647) 0.44(0.36~0.52) —607.9
S8 0.64(0.43~0.93) 0.90(0.85~0.95) 179(136~236) 414(136~867) 201(38~543) 0.49(0.38~0.60) - - -545.2
S9 0.44(0.33~0.55) 0.56(0.46~0.67) 204(158~263)  359(97~821) - - 304(96~676)  1.1(0.9~1.4) -572.0

FEr MBI K O IR o 5 b NP IRAR I BTl S K M LA 7)) 7oy T 70, o S0 AL B 22 | HAS R0 E BER B P R IR
FEFREAIRTIL 59 Sq, 70 BN R R | H AR BHIR - FE T8 BB R A0 10 SO I SRR, 155 N S50 95% B AR X [F]

Notes: r is the intrinsic rate of increase; K is the carrying capacity; ¢ is the ratio of biomass in beginning year to K; 7, ,7,,

;and 7, ¢ are the

precisions of the process error and the observation errors of the Japanese abundance index and Chinese abundance index respectively; ¢, and ¢, are

the catch abilities of Chinese abundance index and Japanese abundance index respectively; the values outside the parentheses are the means of the

parameters; the values within the parentheses are the 95% confidence intervals of the parameters.

£3 TRBRTHEESHMAIT

Tab.3 Management parameter estimates under different scenarios

Y%t

Scenario

Pooro Bogie/( 10% 1)

F2()]9

Fysy Bysy/ (10* 1) MSY/(10* 1)

S1
S2
S3
S4

S9

0.33(0.15~0.48)
0.34(0.15~0.53)
0.36(0.20~0.51)
0.34(0.15~0.51)
0.33(0.15~0.51)
0.35(0.23~0.50)
0.28(0.01~0.50)
0.44(0.16~0.69)
0.25(0.11~0.38)

110(50~165)
107(46~167)
160(90~230)
98(44~148)
110(51~170)
116(76~167)
104(4~180)
78(32~123)
50(22~79)

0.54(0.38~0.76)
0.54(0.38~0.76)
0.38(0.27~0.53)
0.62(0.49~0.84)
0.55(0.38~0.76)
0.53(0.39~0.71)
0.53(0.36~0.75)
0.79(0.49~1.27)
1.29(0.87~1.86)

0.52(0.40~0.66)
0.42(0.33~0.53)
0.40(0.31~0.50)
0.62(0.50~0.75)
0.52(0.41~0.67)
0.52(0.41~0.65)
0.47(0.34~0.63)
0.64(0.43~0.93)
0.44(0.33~0.55)

125(103~152)
157(126~190)
167(137~202)
107(91~125)
124(102~153)
123(101~151)
135(107~173)
66(50~87)
75(58~97)

63.9(56.7~72.0)
65.5(58.0~73.4)
65.9(57.5~75.1)
65.4(58.4~73.3)
64.4(56.5~73.5)
63.5(57.9~69.6)
62.5(51.4~75.6)
41.3(34.3~50.1)
32.2(27.8~37.3)

. Bzmgjj 2019 BT ; on]g?ﬁ’ 2019 ST L, 3 Poro M Bzo]g 3 K [ LB, MSY A K nl #54:

BT ARG AW 15 S AN BB, 355 N A 2R 95% ELAR X TH] o

Notes ; By g is the biomass in 2019; F,;,q is the harvest rate in 2019 ; P, is the ratio of B,j;9 to K3 MSY is the maximum sustainable yield; Fyqy

FEE s Fysy 5 Bysy 43 3 e K AT RESE ™

and By are the harvest rate and biomass that can support harvest of the maximum sustainable yield respectively; the values outside the parentheses

are the means of the parameters; the values within the parentheses are the 95% confidence intervals of the parameters.
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2.2 Schaefer #REfiTfh 25 R

1E Schaefer F5 (375 S2) N, & r A4+
FERR ZE 540, HA S0 5 5653 A1 B X B8 5 =F
FEFRE AR s LG RO 5 R S (R ST) 26
I 2,4 3) . {AFE Schaefer BRI T, K A= FF
RIS FE R BORE R A 95% , K A il 455 10 5k o il 5%
HIRE R 76% , PRIk B 9l B5 [5] B & 2B B A8 %
b 76%
2.3 r RIS AT

Mo I SR 0.32 & 0.73 I (375
S3) MXF T35t S, r 5 B Ak i m %, {5 K )
Ja S Al AT BRI B B3 R (3R 2) 5 BB Py 5
MSY B /g4 e (3R 3) , ik Al 45 A A= 2o BE i 55
VAR SRAT /NI T B < 2 e A T U ) B A5 it

0.004 0.004
0.003}{ 0.003f{] }

0.002 0.002f 7%

W Probability density
MEZFPE Probability density

0.001 0. 001

RN 57%, 5 A Jili B T asd B i 455 A MR T [ Ry
43% , AL FE Al 7 TR I A AR R B 40%
M r PSR E N 0.6 2 1.5 B (35t S4) ,r iR
AGTTIBA AR, 17 K A Al 1B B sk (3% 2)
Py 5 MSY HyJE sttt 545 S3 28U(F 3) , i
KAz B AR AT T S3 A Ardit e,
R & A e B 3k BBy A7 A Bl 7 S A ik
A5 R B R A AR 53R 63% \50% 55 49%
24 SEBEQNRERBELES RN

2 40 355 00 000 15 2 4 R ) S 5 o A AN
ik, Bt S1 45 S5, 7, 7., 57, UG R Fi
FELEWT AN TR (1, 1 4) (R JHE A 2 5500 £k
T, 40 r, K, MSY K H AR G I5CIR 2 i I W7 45 5 i)
BN 2,%3),

0.004

0.003} |

0.002 |

W Probability density

0.001 |

00 200 400 600 800 1000 1200 1400

T,

(a)

00 200 400 600 E;OO 1000 1200 1400 00

Test, ¢ Test, ]

(b (O]

200 400 600 800 1000 1200 1400

T Test,) 3T e, c SN ARBRERIE | HASYTYR F JE TR B v [ 8 U A LA B 5 R M Je B0 A o

ns
respectively ;the dash lines are the prior distributions.

Ty Tey.y and 7, . are the precisions of the process error and the observation errors of the Japanese abundance index and Chinese abundance index

B4 355 S5TSHNERSH

Fig.4 Posterior distribution of the parameter under scenario S5

2.5 BHBREVMREX/NGSH G0
AR R 25 X 2R T BAT BRI
Kt a2 (S6,81,87) ,r 5 P Ak T 2 AT I
K RS TE R R OB (KR 2,K 3),
VA B0 B BHIREOB TV, AR 5 S6 T,
JHEGEIR R B BT Al B B R Al 7 e A it
VAR IR B A 21 B9 48R3 53510 63% \50% 5 45%
B 5 ST R, 5351 74% 59% 55 58% .
2.6 AREEFESIT BT FIFEITEMGBR 0
U S R B R A T B R

PEAG (S8) B}, H AEE A 68% 1] HEM: A 9l ik B 4
i MU H 56 5 H A 48 B
FPEURTTAL (S9) B, H A UAT 5% i) 7] GE AR
P BE AT . fE 5 S8 5 S9 R, V-1 MSY 43
7 4.13%10° t 5 3.22x10° t, A1t 7.35%10° ¢,
TR TIES R S1 T 6.39x10° t( 32 3) ., 7E5:
S8 N A& r FYEATE SO M AETTHRY 95% BAF
XIE AN (£ 2) ,r Tt 2250 . BAh, 2RI
FRECEARINT B R AT S Se 90 3 A B 52, 1E ) 5
S8 589 T, MG it B E AR (£ 2) .
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PN 3%

2.7 HEEEFERBAREHFFERKILS TAC

% DIC A ( i TRl AR, A% 1855 S8
589) 55 S E ML vEAG 3 5, (B35 S2.87
5 S1 A BE 2% (R DIC 22 57/h T 2.0, 2),
XS T4t S1, 5t S2 15 ST Al iy B by e
R R . LR IR 3 DAY A R R, KA

PSR A5 7Y K W 2 R[] Bof & A 1) 3k 4 405 A %
A3 51R 80% T4% 5 68% , H A% O 4% 15k BE il 55 .
R 5 S1MIPALZE AT TAC, FEA 8% A
PERBIEIINR 2 BT OLR , HAE 29k 5.39%
10° t 55 5.96x10° t; 5% 58 ik 3 g5, U 5k 2
AMEA 2R 4.82x10° t 5 5.53%10° t( 32 4) .

F4 FREEIRETHASRETEHFRME

Tab.4 Probability of the chub mackerel not being overfished and not undergoing overfishing for different catches

(LOE LR 53 kit

Parameters used Cateh/(10° 1) 2020/%  2021/% 2022/ %

in calculation

2023/% 2024/% 2025/% 2026/% 2027/% 2028/% 2029/%

C1 48.2 32.6 41.0 47.5
C1 49.6 31.2 39.3 45.0
Cl 51.1 30.0 36.3 41.8
Cl 52.5 28.3 34.0 38.3
C1 53.9 27.7 33.4 36.5
Cl 55.3 26.3 30.4 33.3
Cl 56.7 25.0 29.1 31.2
Cl 58.2 24.0 26.1 27.5
C1 59.6 22.3 24.4 25.3
C1 61.0 21.2 22.4 22.9
Cc3 48.2 48.0 59.8 66.5
c3 49.6 46.5 56.7 63.1
C3 51.1 45.1 53.3 59.4
Cc3 52.5 42.2 49.3 54.7
Cc3 53.9 41.6 49.0 52.3
Cc3 55.3 39.2 44.4 48.3
C3 56.7 37.0 42.5 44.5
C3 58.2 36.2 38.5 40.1
Cc3 59.6 33.9 36.5 37.2
Cc3 61.0 31.8 32.9 33.5
C1-N 48.2 52.6 67.8 71.2
C1-N 49.6 51.0 65.8 74.7
C1-N 51.1 48.7 62.3 71.5
CI-N 52.5 47.0 59.6 68.2
C1-N 53.9 45.2 56.2 64.2
C1-N 55.3 43.2 53.4 60.7
CI-N 56.7 40.8 48.8 56.4
CI-N 58.2 38.0 45.0 51.4
C1-N 59.6 36.3 42.1 46.5
C1-N 61.0 33.5 37.7 41.0
C3-N 48.2 35.2 48.6 58.6
C3-N 49.6 34.0 46.0 55.5
C3-N 51.1 32.8 43.8 52.6
C3-N 52.5 31.1 41.1 49.4
C3-N 53.9 30.0 38.6 46.1
C3-N 55.3 28.5 36.3 42.8
C3-N 56.7 26.7 33.3 39.1
C3-N 58.2 25.2 30.5 35.6
C3-N 59.6 23.7 28.0 31.6
C3-N 61.0 22.0 25.2 28.1

515
48.5
44.8
41.4
38.5
35.2
33.0
28.8
26.1
23.1
71.8
67.6
62.9
58.6
54.6
50.2
47.2
42.4
38.4
34.0
82.6
80.5
71.5
74.2
70.5
66.1
61.3
55.6
50.5
43.6
65.6
62.6
59.2
55.7
52.1
48.1
43.7
39.4
35.0
30.8

54.7 56.8 58.3 59.2 59.8 60.4
51.5 53.0 54.3 55.4 56.0 56.5
47.3 49.2 50.4 51.1 51.5 51.7
43.4 44.8 46.0 46.9 47.3 47.7
40.4 41.3 41.8 42.8 42.9 43.0
37.1 37.8 38.1 38.7 38.8 38.9
333 33.9 34.4 34.5 34.1 34.1
29.1 29.0 29.0 28.8 28.7 28.3
26.5 26.3 26.1 25.8 25.0 25.2
23.2 22.7 22.3 21.5 21.2 20.5
74.6 77.1 78.3 79.8 80.7 81.0
70.6 73.0 74.2 75.6 76.0 71.2
65.9 67.6 69.3 70.6 71.4 71.7
61.5 62.8 64.8 66.4 67.1 67.2
57.2 58.0 59.5 60.8 61.3 61.4
52.7 53.7 54.2 55.2 55.8 56.0
48.3 49.0 50.0 50.1 49.6 49.9
43.0 43.2 42.7 43.0 42.9 42.5
39.4 39.1 38.8 38.7 37.5 38.1
33.4 33.3 32.9 32.0 32.0 30.8
85.5 87.2 88.4 88.9 89.3 89.5
83.8 85.6 86.9 87.6 88.1 88.5
81.6 83.8 85.1 85.9 86.6 86.8
78.2 81.0 82.8 84.0 84.7 85.3
75.2 78.0 79.7 81.1 82.0 82.9
70.4 72.8 75.3 76.8 77.9 78.6
65.0 68.0 69.7 71.7 72.8 74.2
59.7 62.3 64.3 65.7 67.2 68.0
52.9 55.7 57.0 58.4 59.6 60.7
45.8 47.7 49.1 50.4 51.5 52.7
70.1 73.3 75.7 71.2 78.4 79.1
67.3 70.8 73.2 74.6 75.8 76.7
64.1 67.7 70.0 71.8 73.1 74.1
60.4 63.9 66.5 68.2 69.6 70.6
56.9 60.1 62.4 64.4 65.9 67.1
52.4 55.3 57.9 59.8 61.3 62.3
47.7 50.6 52.8 54.8 56.2 57.5
43.1 45.5 47.5 49.1 50.4 51.5
37.7 40.0 41.5 42.8 44.1 45.2
32.8 34.7 36.0 37.4 38.4 39.2

T :C1 FOREETH R SUAGTHINSEL, C3 FoRFET S1.82 55 ST AT A S HG N FoR 3R B B WIN IR 22 47 0 N, SRR i 3R B AL A

ML 22 5 A HE Y 50 32 7S HOXT N A 0 2R e TR0 TAC,

Notes: C1 is based on the parameters under the scenario S1 and C3 is based on the parameters under the scenario S1, S2 and S7; N denotes no

observation errors are added to the catch otherwise the observation errors are added to the catch; the number with a frame means its corresponding

catch is used as TAC.
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Assessment of the status of Scomber japonicus resources in the East China
Sea and Yellow Sea using a Bayesian biomass dynamic model

GUAN Wenjiang'*, MA Xuelian'
(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Sustainable
Exploitation of Oceanic Fisheries Resources ,Ministry of Education, Shanghai 201306, China)

Abstract: Chub mackerel ( Scomber japonicus) in the East China Sea and Yellow Sea is one of the major
commercial pelagic species in China, and its resource status and exploitation potential are receiving increasing
attention. Strengthening the stock assessment research is the premise and foundation of the scientific
management and sustainable utilization of chub mackerel. In this paper, a Bayesian biomass dynamics model
was used to assess the chub mackerel. The catch data from 1979 to 2019 used in the assessment are from six
provinces and two cities (i.e. Fujian, Zhejiang, Shanghai, Jiangsu, Shandong, Hebei, Tianjin and
Liaoning) in China, Japan and Korea, and the resource abundance index data are from relevant references.
Our results show that the prior distribution of intrinsic rate of increase (r) affects the parameter estimate of the
model due to a strong negative correlation between r and carrying capacity (K) and a reasonable prior for r is
helpful to improve the estimation quality of the model ; the observation error precision of the catch data has an
important impact on the estimates of the parameter and resource status; because the delineation of population
structure of chub mackerel in the East China Sea and Yellow Sea is still controversial, it is currently not
possible to separately evaluate each stock, and the stock assessment according to the statistical units is not
conducive to the sustainable utilization of chub mackerel; chub mackerel has a high probability (>60%) of
being overfished or being subject to overfishing; if the TAC (Total Allowable Catch) is below 4.82x10° t, the
probability of the stock not being overfished and not undergoing overfishing is expected to be greater than 60%
in 10 years. Due to the current controversial status of the population classification of chub mackerel in the East
China Sea and Yellow Sea and the difficulties in collecting corresponding data, we suggest that the stocks in
the East China Sea and Yellow Sea be treated as one stock to meet the basic assumptions of the stock
assessment model and to improve the quality of stock assessment. It will be beneficial to the sustainable
utilization of chub mackerel if the catch is below 4.82%10° .

Key words; East China Sea; Yellow Sea; Scomber japonicus; Bayesian biomass dynamics model;

stock assessment
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