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A Semi-quantitative Ecosystem-based Assessment of the Jukbangryum Fishery
in the South Coast of Korea
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Pukyong National University(professor)

Abstract

This study aimed to assess the status of the Jukbangryum fishery in the south coast of Korea. The target
species of the Jukbangryum fishery was anchovy. The assessment was carried out based on the
semi-quantitative approach of the ecosystem-based fisheries assessment (EBFA), which used questionnaires
data. The procedure of the approach applied was the screening of questionnaires, selection of reliable
indicators including IUU fishing, estimation of risk scores, and estimation of two risk indices. In the
analysis ten(55.5%) of indicators fell in the desirable green zone, five(27.8%) in the yellow zone, and
three(16.7%) in the undesirable red zone out of a total of 18 indicators for assessing four management
objectives. The risk score for the indication of IUU fishing was estimated at 0.11. Three indicators which
were in the undesirable red zone were ‘length at first capture,” ‘employment rate’ and ‘cultural
consideration’. The ORI values were estimated at 1.4, 0.2, 0.1 and 1.7 for sustainability, biodiversity,
habitat quality and socio-economic status, respectively. The species risk index(SRI) was estimated to be
0.94, which was adjusted by the penalty of the IUU fishing. Management measures were suggested to
change the uncertain situation of the indicators in the yellow zone to improve the status of the
Jukbangryum fishery and the ecosystem, on the basis of the precautionary approach. First, the Jukbangryum
fishery should be closed from April to May to protect not only fry and juvenile anchovy for avoiding
growth overfishing, but also adult spawning anchovy for avoiding recruitment overfishing. Second, the
regular assessment system of the Jukbangryum fishery should be established for monitoring the status of the
fishery and their ecosystem.
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<Table 1> Relevant categories of the questionnaire for assessing indicators of the semi-quantitative approach

Objectives Indicators Questionnaires Weight
S-1 Catch per unit effort(CPUE) 1-1, 2-1 3
S-2 Fishing martality 1-1, RS(S-1) 2
Sustainability S-3 Length at first capture 3-1, 3-2 2
S-4 Rate of mature fish 4-1, 4-2 2
S-5 Genetic structure 5-1 1
B-1 Bycatch rate 6-1 2
Biodiversity B-2 Discard rate 7-1 2
B-3 Diversity index 8-1 1
H-1 Critiacl habitat damage 9-1 2
Habitat H-2  Lost fishing gear 9-2 1
Quelity H-3  Pollution rate of spawning and nursery ground  10-4 1
H-4 Discarded wastes 10-1, 10-2, 10-3 2
E-1 Income per petson employed(IPPE) 11-1 2
E-2 Trend in income 11-2 2
Socio-economic E-3 Ratio of fishing expense to fish production 12-1 2
Benefits E-4 Employment rate 13-1, 13-2, 13-3 2
E-5 Job satisfaction 14-1 1
E-6 Cultural consideration 15-1 1
1IUU 1-1 Illegal, Unreported, Unregulated fishery 16-1 3
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<Table 2> Methods for estimating risk score (RS) of each indicator of four objectives

Indicator Number

Method for estimating risk score (RS)

. F = (Number of 1-1) - (Number of 2-1)
S-1 i F >3] 2 1 0 -1 2 <3
2-1 RS(S-2) | 00 | 05 1.0 1.5 20 | 25 3.0
1-1 RS(2-1) is 0.0 for number (D, 0.5, @, 1.0, @, 1.5, @, 2.0, ®, 2.5, ®, and 3.0 for
S-2 number
RS(2-1) RS(S-2) = RS(2-1) + {RS(S-1) - 1.5}
‘Compare mean length(L-bar) with mature length(L-mat) and estimate M
‘M = Sum of monthly catch ratio(%) for the months of {(L-bar)<(L-mat)}
3-1 M <5% 5-10% 10-20% 20-30% 30-40% 40-50% >50%
5-3 RS(3-1) 0.0 0.5 1.0 1.5 2.0 2.5 3.0
3-2 RS(S-3) = RS(3-1) - 0.5, if the answer is ‘Yes’
Al RS(4-1) is 3.0 for number @D, 2.5, @, 2.0, @, 1.5, @, 1.0, ®, 0.5, ®, and 0.0 for
4 number @
4-2 RS(S-4) = RS(4-1) - 0.5, if the answer is ‘Yes’.
S5 5.1 RS(5-1) = 0.0 if the answer is ‘No’.
RS(S-5) = RS(5-1) + x, if the answer of ‘Yes’ is x times.
B 61 RS(B-1) is 3.0 for number @, 2.5, @, 2.0, @, 1.5, @, 1.0, @, 0.5, ®, and 0.0 for
number @
RS(B-2) is 3.0 for number @D, 2.5, @, 2.0, @, 1.5, @, 1.0, @, 0.5, ®, and 0.0 for
B-2 7-1
number @)
. g1 RS(B-3) is 3.0 for number @D, 2.5, @, 2.0, @, 1.5, @, 1.0, @, 0.5, ®, and 0.0 for
number @
1 0.1 RS(H-1) is 3.0 for number D, 2.5, @, 2.0, @, 1.5, @, 1.0, ®, 0.5, ®, and 0.0 for
number @
RS(H-2) is 3.0 for number D, 2.5, @, 2.0, @, 1.5, @, 1.0, ®, 0.5, ®, and 0.0 for
H-2 9-2
number @
RS(H-3) = 0.0 if the answer is ‘No’.
H-3 10-4 RS(H-3) is 3.0 for number D, 2.5, @, 2.0, @, 1.5, @, 1.0, ®, 0.5, ®, and 0.0 for
number @ if the answer is ‘Yes’.
10-1 RS(10-1) is 3.0 for number @, 1.5, @), and 0.0 for number ),
RS(10-2) is 3.0 for number @D, 1.5, @), and 0.0 for number 3,
H-4 10-2 RS(10-A) = {RS(10-1) + RS(10-2)}/2
10-3 RS(H-4) = RS(10-A) - 0.5, if the answer is ‘Yes’
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Compare urban income (A) with fisher’s overall income (B)
P = B/(Ax0.8)
Q = Jukbangryum income rate (%) = Jukbangryum income/Fisher’s overall income

P 1.4--1.6 1.2--1.4 1.0--1.2. 0.8--1.0 0.6--0.8 0.4--0.6 <0.4
E-l H-l RSP 0.0 0.5 1.0 1.5 2.0 2.5 3.0
Q >80% 70--80% 60--70% 50--60% 40--50% 30--40% <30%
RSQ 0.0 0.5 1.0 1.5 2.0 2.5 3.0
RS(E-1) = (RSP+RSQ)/2
RS(E-2) is 0.0 for number D, 0.5, @, 1.0, @, 1.5, @, 2.0, ®, 2.5, ®, and 3.0 for
E-2 11-2
number (D
RS(E-3) is 3.0 for number D, 2.5, @, 2.0, @, 1.5, @, 1.0, ®, 0.5, ®, and 0.0 for
E-3 12-1
number (@D
Compare the trend in laboring opportunity(A)
13-2 RS(13-2) is 0.5 for number @, 1.5, @), and 2.5 for number @), and RS(13-2A) is

RS(13-2) +-0.5 if the increase/decrease amount exceeds the optimum laboring person.
13-1 RS(13-A) = RS(13-2A) + 0.5 if the current number of labors is less than the optimum
number of labors.

E-4
Laboring effect (B)
RS(13-B) is 3.0 for number @, 2.5, @, 2.0, @, 1.5, @, 1.0, ®, 0.5, ®, and 0.0 for
13-3 number (7

RS(E-4) = {RS(13-A) + RS(13-B)}/2

RS(E-5) is 0.0 for number D, 0.5, @, 1.0, @, 1.5, @, 2.0, ®, 2.5, ®, and 3.0 for
number (7

RS(E-6) is 0.0 for number D, 0.5, @, 1.0, @, 1.5, @, 2.0, ®, 2.5, ®, and 3.0 for
number 7

I. RS(D) is 3.0 for number D, 2.5, @, 2.0, @, 1.5, @, 1.0, ®, 0.5, ®, and 0.0 for

number

II. RS(ID) is 3.0 for number @, 2.5, @, 2.0, @, 1.5, @, 1.0, ®, 0.5, ®, and 0.0 for
IUU 16-1 number

III. RS(II) is 3.0 for number @, 2.5, @, 2.0, @, 1.5, @, 1.0, ®, 0.5, ®, and 0.0 for

number

RS[UU = (RSI+RSII+RSH[)/3

E-5 14-1

E-6 15-1

o112l AR A sElg Bl Fad A | e
3R o4l AS(Income per person employed, ORD = S(WRRSHW e @
E-DY YEERS)E TFoleH ARSI SAER R uko 7 e o]g] tjak Hx|o] fjs &

b THAASS FHE 5:d7H2017d-2021) TAIE
22} 7 A A5 (Statistics Korea, 2022)= 3 w3}
TE% 58980,00092 0.8%E AHEEITE o17]
A 08%F S ol o]E¥ tE EAIRke] 714
= ARl A OOJ—% kst Zojtt,

AFAF(SR)= ot A2 T8kt
SRI = ASSORIS+ A BORIB+ A HORIH+ A EORIE

o 7]4 AS=AB=AH=AE= 025% 75383t}
2 AFolAM= 71F EBFACIA ofiate] 4

:[LTS‘H;‘(_] %’4@ (RS)-‘?‘L /\]-_9_?5‘]-0% 47Hfﬂ %Lj_oﬂ Z]'%/\O]—EH Oﬂ El oﬂ—%]:g zZx % ]Eﬂ Uil H]
Sk x93 x 2 Ay 3 )
Heh 532 ABATORDE AN 2ol Ardst JFAloId(Illegal, Unreported and  Unregulated

sk
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[Fig. 1] Risk scores of indicators for assessing the
sustainability of the anchovy stock and the
Jukbangryum fishery in the south coast of
Korea.
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[Fig. 2] Risk scores of indicators for assessing the
biodiversity of the marine ecosystem of
the Jukbangryum fishery in the south
coast of Korea..
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[Fig. 3] Risk scores of indicators for assessing the
habitat quality of the marine ecosystem
of the Jukbangryum fishery in the south
coast of Korea.
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[Fig. 4] Risk scores of indicators for assessing the
socio-economic benefits of the
Jukbangryum fishery in the south coast of

Korea.
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[Fig. 5] Risk assessment diagram for ORI
(objectives  risk  index) for  the
ecosystem-based fisheries assessment
approach.
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