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This study is aimed to compare stock assessment models depending on how the models fit to observed data. Process-error
model, Observation-error model, and Bayesian state-space model for the Korean Western coast fisheries were applied for
comparison. Analytical results show that there is the least error between the estimated CPUE and the observed CPUE with
the Bayesian state-space model; consequently, results of the Bayesian state-space model are the most reliable. According
to the Bayesian State-space model, potential yield of fishery resources in the West Sea of Korea is estimated to be 231,949
tons per year. However, the results show that the fishery resources of West Sea have been decreasing since 1967. In addition,
the amounts of stock in 2013 are assessed to be only 36% of the stock biomass at MSY level. Therefore, policy efforts

are needed to recover the fishery resources of West Sea of Korea.
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Table 1. Annual catch, standardized GT and CPUE for Korean
west coast fisheries from 1967 to 2013 [data obtained from Kim
et al. (2018)]

Standardized GT

Year Catch (mt) using CE CPUE
1967 124,571 28,384 4.39
1968 132,735 31,006 4.28
1969 123,761 33,311 3.72
1970 133,947 40,078 3.34
1971 137,302 46,008 2.98
1972 151,543 55,480 2.73
1973 173,940 62,043 2.80
1974 198,532 73,696 2.69
1975 229,902 78,693 2.92
1976 232,565 91,046 2.55
1977 231,472 101,236 2.29
1978 230,820 117,959 1.96
1979 229,570 117,149 1.96
1980 226,400 124,103 1.82
1981 236,981 131,065 1.81
1982 253,628 137,645 1.84
1983 257,686 197,973 1.30
1984 245,347 215,071 1.14
1985 252,582 212,689 1.19
1986 263,568 212,354 1.24
1987 254,085 217,836 1.17
1988 228,596 225,063 1.02
1989 236,939 212,233 1.12
1990 224,207 220,355 1.02
1991 224,623 226,960 0.99
1992 213,444 225,104 0.95
1993 213,719 229,546 0.93
1994 205,543 232,431 0.88
1995 178,086 228,219 0.78
1996 156,784 230,240 0.68
1997 148,601 232,553 0.64
1998 182,141 246,457 0.74
1999 166,720 250,913 0.66
2000 161,439 245,488 0.66
2001 135,560 239,001 0.57
2002 135,781 222,976 0.61
2003 158,484 229,492 0.69
2004 137,938 224,689 0.61
2005 117,239 229,415 0.51
2006 130,871 229,347 0.57
2007 142,492 225,632 0.63
2008 129,565 184,696 0.70
2009 158,601 167,285 0.95
2010 163,582 172,153 0.95
2011 154,230 176,020 0.88
2012 127,231 180,145 0.71
2013 117,010 181,720 0.64
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Fig. 1. Trace plots of model parameters: Biomass (1967), Biomass (2013), Intrinsic growth rate (r), Catchability coefficient (q), Carrying

capacity (K), and Maximum sustainable yield (MSY).

Table 2. Standard error and MC error of model parameters: Biomass (1967), Biomass (2013), Intrinsic growth rate (r), Catchability
coefficient (q), Carrying capacity (K), and Maximum sustainable yield (MSY)

Intrinsic - . Maximum
Parameter Biomass Biomass growth Cc?)tec?;l;? Ssr?;ng sustainable
(1967) (2013) rate = I(’K)ty yield
) d (MSY)
Standard Error 673,000 105,400 0.3716 1.48E-06 627,200 18,980
MC Error 25880 3955 0.0034 1.197E-08 25000 224
MC Error / SE 3.8% 3.8% 3.8% 3.8% 4.0% 1.2%
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Fig. 3. Posterior densities of model parameters: Biomass (1967), Biomass (2013), Maximum sustainable yield (MSY), Intrinsic growth
rate (r), Catchability coefficient (q) and Carrying capacity (K).
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Table 3. Estimation results of potential yield of Korean Western sea. The estimation of Fox, CYP, ASPIC and maximum entropy models

were quoted from Kim et al. (2018)

Source Kim et al. (2018) This study
Maximum g?ifrvma;gz Observation State-
Models Fox model CYP model  ASPIC model error model space
entropy model (Pella-
. (Fox) model
Tomlinson)
MSY (mt) 219,146 174,232 232,700 238,088 179,437 179,291 231,949
By (mt) - 796,311 808,500 459,762 995,254 996,354 1,272,000
Ensy (GT) 123,110 142,232 138,800 161,438 137,474 137,515 126,111
K (mt) - 2,164,598 1,617,000 1,140,541 2,702,957 2,708,372 2,544,000
q - 1.54E-06 2.07E-06 3.21E-06 1.31E-06 1.31E-06 1.45E-06
r - 0.219 0.476 0.835 0.181 0.180 0.365
R? 0.896 0.899 0.933 0.953 0.947 0.947 0.999
RMSE 0.451 0.728 0.290 0.252 0.238 0.238 0.038
B A8l o=l XP7<H Y AFeFS 27451 th(Table 3). Asto] 2212} o] x| L2 WAFEES ZAE Wb o
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Fig. 4. Bmsy estimated and stock biomass trajectories with 95%
confidence intervals (a), annual catch with MSY (b), and fishing
effort with Emsy (c) for the Korean west coast fisheries by the
State-space model from 1967 to 2013.
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