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A study on the forecasting biomass according to the changes in fishing

intensity in the Korean waters of the East Sea
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Overfishing capacity has become a global issue due to over-exploitation of fisheries resources, which result from excessive
fishing intensity since the 1980s. In the case of Korea, the fishing effort has been quantified and used as an quantified
index of fishing intensity. Fisheries resources of coastal fisheries in the Korean waters of the East Sea tend to decrease
productivity due to deterioration in the quality of ecosystem, which result from the excessive overfishing activities according
to the development of fishing gear and engine performance of vessels. In order to manage sustainable and reasonable fisheries
resources, it is important to understand the fluctuation of biomass and predict the future biomass. Therefore, in this study,
we forecasted biomass in the Korean waters of the East Sea for the next two decades (2017~2036) according to the changes
in fishing intensity using four fishing effort scenarios; f ., cnis frys 055 f uprens and 1.5xf .. For forecasting biomass
in the Korean waters of the East Sea, parameters such as exploitable carrying capacity (ECC), intrinsic rate of natural increase (r)
and catchability (q) estimated by maximum entropy (ME) model was utilized and logistic function was used. In addition,
coefficient of variation (CV) by the Jackknife re-sampling method was used for estimation of coefficient of variation about
exploitable carrying capacity (CVgcc). As a result, future biomass can be fluctuated below the Bpy level when the current
level of fishing effort in 2016 maintains. The results of this study are expected to be utilized as useful data to suggest

direction of establishment of fisheries resources management plan for sustainable use of fisheries resources in the future.
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Table 1. Parameters estimated by maximum entropy model for

forecasting biomass according to the changes in fishing intensity
in the Korean waters of the East Sea (Lim et al., 2018)

Parameters Estimates
ECC (mt) 1,415,853
Bpy (mt) 707,926
q 3.588E-06
r 0.75
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Fig. 1. Forecast results of biomass during the next 2 decades (2017-2036) in the Korean waters of the East Sea according to the

changes in fishing intensity.
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Appendix 2. Average catch, area and catch per unit area in recent 5 years (2012~2016) by sea area in the Korean waters

Average catch (mt) and catch ratio (%) in Area (km?) . Catch per ,

recent 5 years (2012~2016) unit area (mt/km-)
East Sea 175,996 (17%) 155,853 (36%) 1.13
West Sea 124,812 (12%) 74,479 (17%) 1.68
South Sea 735,799 (71%) 201,618 (47%) 3.65
Entire Korean waters 1,036,607 (100%) 431,950 (100%) 2.40

Appendix 3. Average catch and catch ratio in recent 5 years (2012~2016) of major fisheries in the Korean waters of the East Sea

Rank Major fisheries Average catch (mt) Catch ratio (%)
1 Offshore pot 38,440 21.8
2 Eastern sea trawl 32,871 18.7
3 Offshore angling 28,532 16.2
4 Coastal gillnet 19,738 11.2
5 Set nets 15,708 8.9
6 Eastern sea danish seine 9,554 5.4
7 Small powered purse seine 8,658 4.9
8 Coastal complex 5,145 2.9
9 Coastal pot 4,491 2.6
10 Offshore gillnet 2,078 1.2

Total 165,214 93.9
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Appendix 4. Average catch

and catch ratio in recent 5 years (2012~2016) of major species in the Korean waters of the East Sea

Rank Major species Average catch (mt) Catch ratio (%)
1 Common squid 69,026 39.2
2 Red snow crab 38,136 21.7
3 Pacific herring 17,887 10.2
4 Sandfish 5,579 32
5 Flounders 5,132 2.9
6 Octopus 3,940 2.2
7 Yellowtails 2,823 1.6
8 Chinese puffers 2,082 1.2
9 Spanish mackerels 2,045 1.2
10 Horse mackerels 2,039 1.2
11 Sea snails 1,926 1.1
12 Snow crab 1,872 1.1
13 Chub mackerel 1,782 1.0
14 Atka mackerel 1,542 0.9
15 Pacific sandlance 1,490 0.8

Total 157,301 89.4
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