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Abstract @ As an important fishing ground in the southern coast of Korea, Jinhae Bay is characterized by a high level of fisheries production.
However, its marine-ecosystem has shifted owing to environmental changes such as industrial development and high water temperatures over the
decades. This study analyzes the fisheries production, discards, mean trophic level, and fishing-in-balance index using annual fishing data from five
regions surrounding Jinhae Bay for the period 2005-2022, as well as using additional forecasting trends by 2027 using ARIMA (Auto Regressive
Intergrated Moving Average). The results shows, that the production in Goseong will decrease continuously by 2027, as compared with that in other
areas. Additionally, byproduct management is considered necessary in Tongyeong. For the marine-ecosystem index, Tongyeong indicates stable catch
ratio of large fish species and a fishing-in-balance exceeding 0. Finally, the annual catch variation for six pelagic fish species in Jinhae Bay by
2060 is estimated based on the IPCC climate-change scenario, in which the recent low level that decreased to approximately 20 thousand ton in

early 2020 is projected to recover to approximately 40 thousand ton in the 2020s and 2040s, followed by an incremental decline by 2060.
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Fig. 1. Locations of investigated administrative region in Jinhae
available SSP

measure site; Triangle symbol: historical data measure site)

Bay (Diamond symbol: scenario data
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Table 1. Regression analysis statistics of variables on catch level

(ton) for six pelagic fish in Jinhae Bay

Species  intercept SST  SST>  SSS  SS§*  R?
Mackerel® - 928 26 -114 - 0.43
Half Saury” - 6.6 03 105 03 035
Anchovies™ - - 170.3 - 1236 0.83
M:cplfe‘;‘;}s‘ 59,1931 1657 -59 40075 -67.5 0.14
}Slif:é’ry - 533 22 - - 028
Herring”™" - 792 29 - - 0.24

Note 1: *, ** *** means that all variables were significant at 0.1, 0.05,
0.01 respectively.

Note 2: SST and SST* for Anchovies model was analyzed by logarithmic
regression.

Note 3: R? is adjusted coefficient of determination.
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Fig. 2. Annual changes of SST and SSS in Jinhae Bay during
2005-2060 (Dotted line: historical data; Straight line:
SSP1-2.6 scenario; Dashed line: SSP5-8.5 scenario) (SSP
data was adjusted from actual data near CK2417 to
BK1308 site).
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Fig. 3. Annual changes of catch and discard by region in Jinhae
Bay during 2005-2027 (Empty shade: catch; Filled shade:
discard; Patterned shade: prediction; Straight line: averaged
catch; Dashed line: averaged discard) (2023-2027: ARIMA
estimates).
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Fig. 4. Trend of MIL by region in Jinhae Bay during
2005-2027 (2023-2027: ARIMA estimates).
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Fig. 5. Trend of FiB by region in Jinhae Bay during
2005-2027 (2023-2027: ARIMA estimates).
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Table 2. Chronological changes of average catch and ratio for
large fish (TL>3.5) production by region in Jinhae
Bay during 2005-2027 (2023-2027: ARIMA estimates)

Region 2005- 2011- 2017- 2023- Aver-
& 2010 2016 2022 2027 age
. C 3,015 2,788 3,646 4,047 3,345
Geoje
R 31.0 23.8 31.2 29.8 28.9
Go- C 134 85 70 66 89
seong R 0.7 0.6 1.0 22 1.1
C 15,075 12,403 6,178 3,879 9,624
Masan
R 71.7 70.8 53.5 444 62.4
C 402 377 198 186 296
Jinhae
R 40.9 511 37.4 36.7 41.7
Tong- C 9,625 11,204 11,126 10,530 10,625
yeong R 304 20.5 235 26.7 25.2
Aver- C 5,650 5,371 4,244 3,742 4,796
age R 36.2 334 29.3 27.9 31.9
Note : C means catch level of TL>3.5 species by ton and R means the

ratio of catch for TL>3.5 species to total catch by percentage.
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6. Annual changes of 6 pelagic fish catch in Jinhae Bay
during 2005-2060 (Dotted line: historical data; Straight
line: SSP1-2.6 scenario; Dashed line: SSP5-8.5 scenario).
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Fig. 7. Inter-annual changes of six pelagic fish catch and climate
change factor (SST, SSS) in Jinhae Bay during 2023-2060.
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Fig. 8. Estimated monthly catch data distributions of six pelagic
fish on regression variables during 2023-2060 (based on
SSP1-2.6).
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