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Abstract

This study evaluates the optimal catch levels for yellow croaker in Korean inshore and offshore fisheries
by applying the Bayesian State-Space Model (BSS) with the Hamiltonian approach, incorporating
biological and economic factors. The analysis reveals that the Maximum Sustainable Yield (MSY) is
approximately 38,355 tons, while the Maximum Economic Yield (MEY) is around 37,020 tons. The
difference between these two figures indicates that current fisheries management strategies might be
misaligned, potentially emphasizing biological conservation at the expense of economic efficiency. This
study highlights the need to integrate economic considerations into fisheries management policies to achieve
a more balanced and sustainable approach. Furthermore, the study notes that environmental change and
illegal fishing pose significant threats to the sustainable use of the yellow croaker resource. These findings
suggest that the adjustment of our fisheries management policies should take into account not only the
biological objective of sustainable use, but also economic objectives, so as to ensure efficient use of
fishery resources and long-term sustainability of local communities.
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<Table 1> Prior ranges for parameter r, based on
classification of resilience

Resilience Prior r-range
High 0.6 ~ L5

Medium 02 ~ 038
Low 0.05 ~ 0.5

Very low 0.015 ~ 0.1
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<Table 2> Prior range of MSY

Catch Prior range for MSY

The average of the highest three
catches (standard deviation is
less than 10% of the average,

Maintenance  ®

Increase and the lowest catch is at least
66% of the highest catch)
. % of th f th
Decrease 75% of the average of the top

five highest catch
Source: Cho, 2024.
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[Fig. 1] Trends in yellow croaker catches by gear from 1990 to 2023.

7he ol 71w A s Wk o]l ARgge A TAs: AT AeAE =
Fo IRl Aow ddkdch vbH, AbfERF  AsFelE odd] H& AWHE HolFi
oI, AgalTelEel e d AL, AEol Tk

HEALGAAS odF A FAE B, °] T3, 23k 98 A8 40719 W T ot
© Aol HEsk o, ofd] qtAl W =Y @ EAFY povalueZt 015 T Z2, S 10% el
o] S, AFEE W3t & uFd o] A FAAHCER Fo% Wgs 37TNE YERT

[e)
Ao w #gsk AvE HoZn,
<Table 4> Result of Gavaris GLM

2. {&l -2k xF35} R> F-stat. Statistically
Model — (Prob.) Significant Variables
B ATME Gavaris? LHHAFPRE AL (£27) ' (Prob. < 0.10)
& 19902 E 20223744 ) 337 ALk 870 Gavaris  0.8048 7.0333 37

GLM  (0.7708)  (0.0000)

dslold AEARE FEatglnh 24 A Note: * denotes a 10% significance level, **
f9 AL WHaEo F WHEs QoM E XA denotes a 5% significance level, *** denotes a 1%
990, 19904d2] CPUE HloE]E 7]|Zoz A significance level..
o} sl ArE oS ¥ fHu|HS -
a‘jr%_‘rﬁ 3o /ﬂieﬂoﬂ] ]]' 01:?— (ﬁ;% o—]/\]]-él:' PSR 1990RE Sl 19924
= k) - — ol -
= }Ho G ezl o e o 3 ;; 145,508hp7HA] Z7F8kgl oL} o] % 7aato] 2001
"E‘ 7 — < -—,_]T_ = §‘_ il =

8 He o= o= ol 30,692hp7HA FHEHATE et 20079
2 REstesleh

ol
b3
&_.

O] FHE]= 100,000hp ©14S FA18F L, 2011

E/H 7 = \‘—,'LQ 23.68, D%ﬂo E Ao _
= ij s s o ZolMi 315784hp7tA FEE7) % sHlTh
fFougs veldllon, AFAFRYE 0.84 _

- 2011 o]F FA] FEIA o] F =L 2016

- gr] F7bete] 2020300 367,916hp 2 F

=
= RYo] dlolE 9] of s4%s dwdtal, ¥
@ 29e J=aIE A9n

AT (Adjusted R?)= 0772, B AguLsS



(dymon)gndd TAET Mo < MW TF "R A om S w T
o = o o o o ) o ﬂ.olﬁu@loﬁiﬂmo ,Eannﬂw] %OLEO_%\M o
 ©® w ¥ & a = 3 oo = oy KOORO m T WK o R o
=] =) =] =] (=] =) =} =] o=~ ol - o o o ~ =S 6
ol . o o W o K T = o o = o7
o I\ — = & L L — 5 hal —
- m_ a eﬁ ~ N %Mmﬁ_mt o N X E %o T H oy o7 E
s ) —_— T f
2 o ﬂrww%%mowﬂ%u._/wm %%Wﬂ%ﬂﬁ o
5 - Eat%.?%uuwmmmwﬁx %MﬂmMmﬂoi o
¥ % X - o = No X X - O~ =
_ z 2 wﬂ_z.gexmr Y w—mdwimuﬂ% % w
Q }_OO#EZL Lﬁ;o H._ =~ o
« (T = & R oo B BT o
r m - HL T e~ S i]o R o B! b M‘ > 7o
g bR ﬂﬂ%gaoéﬂ?ﬁﬁixuﬁﬁo Uy
3 s 8 Ty lowmgr - BT L
£ iy hy ™ ™ = <
& g 5 AEmX s T H T g NE o F M
+ s sl eI gl PR s
o — pr—
o 8 %_o%m;TﬂOM%MH%imr%,HAILH_O
s £ MR E o o T T 8T 8
- I i R R R o A
3 m.ﬂ%ﬁ%@ﬂ%ﬂﬂ@%%mmzm%m
2 ST WT R R RET TE RS
<
S =
ap .= W H T P w T N R W = !
2 O NE % ol WA WA G R oy,
g eﬂwﬂwﬂ S B =
2 3 8BRS RgARITIoLTEN .
I ~ ISEG) ~ ok o Nd ~q . ol
— m o oo — — —~ m
S pTETR pregariiE B
w E LW oW o oMo Mg B N
4y = G ) B o oo E T o] "R s o
= R S Egr Zow "V rducw
N 0 T = N N
g _F T & gy o o M TN R
2] 0 o) J O#U\.ﬂLtiﬁﬂol
< i) odplot_WﬂML ngﬁﬂ]Jddlﬂxiuﬂﬁ -
- B - A < mii%wﬁ% T o T I
- = S o ®w o W= DT oo m_.
I~ . D ) W o - Hr ofl
N NP oy = F .Eﬂdl;odﬂﬂ =3 e I
. 1 ol X O = 5 53 & A ok ol oy <
- rmo ﬂ%&umnmEEomM@_zTao.,_ﬂuﬂzEﬂdl.%mm =
3 = o r oY — 5% o X ™
2 TE_ Twmag g Lberwme s . K
c ¢ © ©o o o o moa op A el A = & o T (o o gy =
¢ @& I @ a = N ae~ & W% 45 W o W K
(Woyp00° 1) WAMIED = W % or AT NE o MNET 2 Hm N T o

0.000001030~
341,230ton(95%

[e)

R

CI:
(k)

L

o

s

}

2
ul

0.45(95% CI: 0.31~0.64), ©]

0.000001570(95%

[e]

Fu

®)

=y
(9=
0.000002293),

7

3

2=
T

A
1120 -

870 AFl

H

TE 1990
o

L

R

Bl

[€)

3
gl

o]

o El&F3  Gavaris(1980)2]

=

18

k)
pl

Bl 20221 37k4] 9] #27]

ol



BSS =& o|8%t &=x7| =

CI: 228,927~539,071ton) 2 UFEFTE ®3F HUjA|
LA AFEBysy)>  F  170,615ton(95%  CI:
114,463~269,535ton), 3 th A &4 ] H (Y sy)>
oF 38,355ton(95% CI: 29,421~52,452ton), 3 th#]<
Aol H e FH(Fysy)>  °F  143,269hp(95%  CL:
110,876~190,334hp) © & -2 &) Q).

<Table 5> BSS model analysis results

(unit: %, kg, hp)

as, B
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M= =T LKD)
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2] 8-3}9tH(Cho and Nam, 2018).
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. 03115 0.4494 0.6421 <Table 6> Technologicgl and biological estimates
and economic parameters
q  0.000001030 0.000001570  0.000002293
k228,926,953 341,229,705 539,070,953 Parameter Yellow croaker
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<Table 7> Optimal stock level, fishing efforts and

catch
Optimum Yellow croaker
B*  (kg) 202,208,170
F*  (hp) 116,632
Y*  (kg) 37,020,317
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