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Development of Evaluation Method of Fisheries Sensitivity to Ocean
Environments in Korea Waters

HuiTae Joo, ManHo Yoo!, Sang Chol Yun?, Chang Sin Kim, Min Uk Lee, Sangil Kim, Kyoung Woo
Park, Jae-Dong Hwang, Hyun Ju Oh and Seok-Hyun Yun'*

National Institute of Fisheries Science, Busan 46083, Korea
"HaeRang, Suwon 16229, Korea
Institute for basic science, Daejeon 34126, Korea

Although scientist have been reporting recently that changes in ocean environment influence the species composition,
movements, and growth of fish in Korea waters. Previous studies on fish vulnerability owing to climate changes are
insufficient to explain the effect of fluctuating ocean environments on fisheries ground. In this study, we suggested
a method for the assessment of fisheries sensitivity to various factors in ocean environments in Korean waters. To
evaluate the fisheries sensitivity, catch data (Chub mackerel, Hairtail, Common squid, small yellow croaker) from
National federation of fisheries cooperatives in Korea (1991-2017) and oceanographic data from Korea Ocean Data
Center (KODC; 1960-2017) were normalized using the z-score method. Thereafter, the fisheries sensitivity was
calculated using the difference between the catch data and the oceanographic data. Finally, the fisheries sensitivity
was evaluated based on evaluation grade ratings. Result revealed that in the south sea, variability in catch data was
obviously higher than environmental fluctuation (evaluation grade 1), indicating that catch variability in response to
environmental change is most sensitive in the south sea among Korean waters in 2017. These results would be helpful
for fishery management and policy for sustainable yield in Korean waters.
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Fig. 1. The study area. The dots are KODC stations, the boxes and numbers are area of fish catch. The big boxes are 8 locations, which are
dividing by ocean feature in korean waters [a, NES (Northern East Sea); b, SES (Southern East Sea); c, EWS (Eastern West Sea); d, WWS
(Western West Sea); e, ESS (Eastern South Sea); f, WSS (Western South Sea); g, EECS (Eastern East China Sea); h, WECS (Western East
China Sea)].
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Exposure factors : Variation factors :

Fisheries
(Fish catch of chub mackerel,
hairtail, common squid, and
small yellow croaker)

Ocean environments
(Sea surface temperature, salinity,
nutrients, euphotic depths, and
zooplankton)

v
Fisheries sensitivity

Fig. 2. The conceptual model to evaluate the fisheries sensitivity.

Fig. 3. The ratings of evaluation grade.
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Table 1. The normalized values of fisheries resource and environmental factors using Z-score in Korea waters of 2017

Small . .
Chub ... Common Sea surface ... Dissolved . o Euphotic
mackerel Hairtail squid C);ggcl)(v;/r temperature Salinity oxygen Phosphate Nitrate Slilicate depths Copepda
Northern 03 01 07 NA 0.2 03 02 05 08 02 05 161
East Sea ' ' : ' ' ' ' ' ' . -
Southern
Soufern 16 35 01 NA 0.9 05 05 06 09 01 05 143
casemWest o3 21 09 06 06 02 04 01 03 00 03 14
Jvestern 09 06 23 01 0.1 02 00 03 05 -03 04 10
West Sea
Eastemn 35 29 05 10 0.2 05 02 04 05 01 06 00
South Sea
Western
Sontees 24 22 01 04 0.4 -0.1 0.1 04 05 04 03 03
FastemBast 53 03 04 03 0.1 03 12 08 31 00 38 04
China Sea : ' ' ' ' ' ' ' - - . -
WestermEBast o4 .06 03 0.1 0.1 01 11 09 28 05 04 04
China Sea

N/A, not applicable.
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Table 2. The fourth quadrant of fisheries resource and environmental factors in Korean waters of 2017

mgctz]lget:’el Hairtail C(;rcr|1l:1i1don C%Ecl)i\zlr tSeiqapSeLrl:EJ ?2 Salinity D(i)?(sycgll\e/ﬁd Phosphate Nitrate Slilicate Edu é) r?tﬁtsic Copepda
Norihern 1 1 2 NA 1 3 1 3 2 2 1 +
soutern 2 4 1 N/A 4 4 2 3 2 1 1 3
E:Ztern West 2 2 3 3 2 2 1 1 1 1 1
e
SmSea 4314tz
e R

N/A, not applicable.
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Table 3. Fisheries sensitivity of four species in Korean waters of
2017

Chub ... Common Small
Hairtail . yellow
mackerel squid
croaker
Northern East Sea 1.1 1.1 0.1 N/A
Southern East Sea 0.5 -1.5 1.5 N/A
Eastern West Sea 0.5 -0.5 -0.5 -1.5
Western West Sea -0.5 0.5 2.5 0.5
Eastern South Sea -25 -1.5 0.5 -25
Western South Sea -1.4 -0.4 0.6 0.6

Eastern East China Sea 1.8 1.8 1.8 0.8

Western East China Sea 1.3 1.3 1.3 1.3
N/A, not applicable.

Table 4. The evaluation grade of four species in Korean waters of
2017

Chub ... Common Small
mackerel Hairtai squid yellow
croaker
Northern East Sea 4 4 3 N/A
Southern East Sea 3 1 4 N/A
Eastern West Sea 3 2 2 1
Western West Sea 2 3 1 3
Eastern South Sea 1 1 3 1
Western South Sea 1 2 3 3
Eastern East China Sea 3 4 4 3
Western East China Sea 3 4 4 4

N/A, not applicable.
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Table 5. The fisheries sensitivity and evaluation grade in Korean
waters of 2017

Fisheries Evaluation

sensitivity grade
Northern East Sea 0.875 4
Southern East Sea 0.5 3
Eastern West Sea -0.5 2
Western West Sea -0.5 2
Eastern South Sea -1.5 1
Western South Sea -0.125 2
Eastern East China Sea 1.5 4
Western East China Sea 1.25 4
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