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Abstract

This study aimed to evaluate the effectiveness of closed season policy using an integer linear
programming, targeting the large purse seine fishery in Korea. In the analysis, based on Cheng and
Townsend(1993), fishing effort (fishing days by month) was assumed to be distributed for profit
maximization of vessels and catch of immature fish was estimated.

The analytical results showed that the effects of closed season policy would vary in accordance with the
monthly closures in terms of fishing profits and catch of immature fish. A closed season policy by month
had different effects on fishing profits and catch of immature fish by species. It implies the importance of

considering seasonal changes of fish species when limiting fishing efforts with the closed season policy.

Keywords : Closed season, Integer linear programming, Large pure seine fishery, Chub mackerel, Fisheries

policy
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Fig. 1. Changes in Annual Catch of Large Purse Seine Fishery.

Table 1. Catch of Large Purse Seine Fishery(2012~2014)

(unit : ton, %)

Species 2012 2013 2014 average portion
Total 177,051 163,856 171,050 170,652 100.0

Chub mackerel 117,486 96,020 119,866 111,124 65.1
Jack mackerel 25,819 7,833 14,682 16,111 9.4
Yellow tail 5,765 9,498 6,295 7,186 42
Blue mackerel 3,324 12,653 2,445 6,141 3.6
Spanish mackerel 7,096 7,198 3,570 5,955 3.5
Squid 5,626 3,762 6,493 5,294 3.1
Hair tail 2,831 5,225 4,982 4,346 2.5
ete. 9,104 21,667 12,717 14,496 8.5

Source: MOF, Fisheries Information Portal (www.fips.go.kr)
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20129 20129 32,806 259 23.9
20139 20134 34,748 270 29.0
20144 20149 31,386 286 30.2
3-year average of fishing days 27.7
Assumed maximum fishing days 28
Table 4. Ratio of immature fish of Chub mackerel and Jack mackerel
(unit : %)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Chub mackerel | 24.3 33.5 423 32.9 9.8 5.4 4.8 17.9 6.0 43 13.5 33.0
Jack mackerel | 63.0 63.6 68.2 72.9 432 373 15.6 8.8 3.4 3.0 13.4 38.6
Source : NFRDI(2014)
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Table 5. Analytical Result : Status quo

Month Fishing days Fishing revenue | Operating cost Fishing profit Catch of immature fish(ton)
(day) (million won) (million won) (million won) Chub mackerel Jack mackerel
Jan. 28 48,826 26,171 22,655 4,187 1,184
Feb. 20 22,321 8,514 13,808 1,094 1,680
Mar. 25 20,496 9,602 10,894 1,135 2,409
Apr. 12 9,184 3,185 5,998 397 881
May 14 5,964 2,117 3,846 71 350
Jun. 25 15,932 4,479 11,453 102 467
Jul. 26 21,367 8,330 13,038 270 290
Aug. 25 26,179 12,865 13,315 2,029 46
Sep. 24 31,564 15,365 16,198 749 18
Oct. 24 30,076 13,677 16,399 463 13
Nov. 25 48,144 20,515 27,630 2,466 90
Dec. 23 49,622 34,306 15,316 8,712 351
Total 271 329,674 159,126 170,548 21,673 7,780

Table 6. Analytical Results by Scenario

Time of Total fishing days Total catch Fishing profit Catch of immature fish(ton)
closed season per year(day) (ton) (million won) Chub mackerel Jack mackerel

Status quo 271 170,837 170,548 21,673 7,780
Jan. 267 148,230 157,414 17,972 7,826
Feb. 271 166,538 165,162 21,045 7,231
Mar. 270 166,019 169,175 21,024 6,601
Apr. 270 169,204 167,572 21,331 7,174
May 268 171,444 172,329 21,942 8,192
Jun. 267 170,282 167,309 21,921 8,254
Jul. 269 167,385 167,031 21,889 8,720
Aug. 262 159,217 163,268 19,767 8,193
Sep. 263 156,533 160,385 21,047 8,222
Oct. 262 157,933 159,748 21,288 8,130
Nov. 263 151,417 149,389 19,376 8,246
Dec. 267 137,435 162,574 13,221 8,177
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