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Species Composition and Assemblage Structure of Fish Collected by Set Net at the Coastal Waters of
Goseong in Gangwon-do, Korea by Soo Jeong Lee, Jae-Hyeong Yang, Young Il Seo and Jin-Koo Kim'* (East
Sea Fisheries Research Institute, National Institute of Fisheries Science, Gangneung 25435, Republic of Korea; 'Department
of Marine Biology, Pukyong National University, Busan 48513, Republic of Korea)

ABSTRACT

In order to understand the seasonal variations of species composition of fish in the

Goseong, middle East Sea of Korea, we surveyed fish fauna using set net during 2 years. In this study,
a total of 77 taxa belonging to 40 families were collected and 75 species were identified. The dominant
family were Tetraodontidae and Pleuronectidae, and the dominant species were Arctoscopus japonicus,
Konosirus punctatus, Stephanolepis cirrhifer, Thamnaconus modestus, and Trachurus japonicus. The
results of the hierarchical clustering using the number of individuals of collected species showed that
they are divided into three seasonal groups: Group A (Jan.~Apr.), Group B (May~Jun., Nov.~Dec.),
Group C (Jul.~Oct.). The sea surface temperature (SST) was higher than the results of previous studies
in winter and spring, and species composition in spring have changed from cold-water species to the
warm-water species, recently. The species composition has become similar to the that of southern
Gangwon-do regions (Samcheok and Gangneung) of the previous studies. The species diversity of
family Tetraodontidae has increased, which is estimated to have an effect on increase in SST and the
quantity of entering the East Sea. Therefore, we assumed that the change of species composition
is related to the extension of northern distribution limits and survival temperature, and abundant
preys. Therefore, it is necessary that an efficient resource management policy as well as the ways of
commercially use of migratory warm-water fish, rapidly.
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gho] Wisle)] ut 3Rl 2 AAFER FAHY 7| FH3E
Y HFEE 8o IE o/FEHY WHES T ¢
e 7] ZUE | Adsith(Kim er al., 2003). A F3)%t
AL e 114 (20()4~2005‘—4 2012~2013) (Ryu et al.,
2005; Ryu and Kim, 2020), 9= 43 9 38 &2 (Kang et
al., 2014) SO A AALL o)ﬁs} A7} 2E wpr} glo
W, 2 23 ZUEs ZAREY offd 4 AdRF S T
5t ofgttf o] 2 A5 FFLE BE SHA Y
= FREACZ BARS Aty E1E v} It} (Kang et al.,
2014; Ryu and Kim, 2020). 23} 53] EF5+22 A 40
o] W7H(1968~2008) oF 1.39°C7} A5 oL, EE4L3}
£ V2 Aty 22 sHste 2
gk 85 o8 Al 9 }}%
(Seong et al., 2010). whehA] 2 &
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B2 QoA AR ZAM= 2018WRE 2019E7HR] 2d7E
g 13] 33T (Table 1). FAF (A= Zo]: 400~600
m, Z: 19~41 m, TE 300~450 mm)< L= DAL A
3 ZuA] 24 40m ol the] ARHH, AT A oY

of Froldt BE AUES WHESto] RASEAY oA 9
@A 2ASHATH(Fig. 1). o8 o]F2 @44 Kim
et al.(2005)2} Nakabo (2013)2 F13te] & SAstT @
A E7o| ojzle A% ARE Toste] & SRact 2ol
£ Z%F(Total length; cm)& S o, EF A A= Nakabo
(2013)9} Kim ef al.(2019)& Z113}5it}. 7] o mE 0} F0)
EXZEAL Froese and Pauly (2020)E F33t ot | F&-E A
729l 4231 98-S CTD (SBE-19 plus, Sea-Bird Electronics,
Inc., Washington, USA)E o] &3} A3}t E3, 344 o+
2 9 gEse) vnE A5 HFRA L (hitp:liwww.
meis.go.kr)®] FSHR}FE (2004~20054; 2012~20134, 114
= AX FF) (MEIS, 2021)E &-&3t3ch #3E § oA
2 shefsty] 918 S A ARE W B by A
< HNE A4S TH(Shannon and Weawer, 1963). -3¢ 4
H SAE 242 935 PRIMER (ver. 6.0, New Zealand)E ©|
&3to] Bray-Curtis FAHE A$E HIR R H|7hFAtad
(UPGMA)?]| oJ3te] A E}8t= AX A - EA] (hierarchical
cluster analysis)S 3314t o]dH oJF 5L EdMNAS
Az A 7|9 F 7H Drztolo) o3t AR HFT £E

Table 1. Sampling date and number of investigated set net in this
study

Date Number of Date Number of
set net set net
Jan. 12th. 2018. 4 Jan. 30th. 2019. 2
Feb. 9th. 2018. 3 Feb. 13th. 2019. 1
Mar. 7th. 2018. 2 Mar. 8th. 2019. 2
Apr. 10th. 2018. 2 Apr. 3rd. 2019. 3
May 11th. 2018. 3 May 16th. 2019. 3
Jun. 8th. 2018. 2 Jun. 4th. 2019. 2
Jul. 10th. 2018. 2 Jul. 23rd. 2019. 2
Aug. 1st. 2018. 3 Aug. 6th. 2019. 2
Sep. 4th. 2018. 3 Sep. 3rd. 2019. 2
Oct. 12th. 2018. 2 Oct. 1st. 2019. 2
Nov. 22nd. 2018. 3 Nov. 6th. 2019. 3
Dec. 7th. 20118. 2 Dec. 3rd. 2019. 3
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Fig. 1. Map showing the sampling sites in this study.
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Fig. 2. Monthly variations of mean water temperature and salinity (A and B) in Goseong and comparison with those of previous studies (C and D). A:
temperature, B: salinity, C: surface temperature, D: surface salinity. The data of previous studies was cited from MEIS (http://www.meis.go kr).

A ST A4S (@0 mpS e 16~170°CE Lebgtet.
ASeEE 199 1285 A st 8~10€t 10°C o4
o2 it B3 GEE IBH 29 2 4FY Jyoz
T~108) B HOR WA Uet T, A% GRS 9F 2 W
a7k g9tk (Fig. 2).
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ZA7|17F B9t Ao A= 403} 777) BRo] lE QL
on, AN AAT Aeet F Aol olskA I o
SFOLF (Thunnus spp.; ATFaol2} Wckerol E8)9} Furadol
5+ (Squalidae sp.)§ A3t 7570 BFRFo| T +E7A F
A=At} (Table 2). T 2= Z-E 3} (Tetraodontidae) 77}
10522 8o, th-3 02 7R |2} (Pleuronectidae) 8
%, 23} (Sebastidae) 65, A7) 0|7} (Carangidae) 55, 571
I} (Cottidae) 4% £2 2 el (Fig. 3A). THEE 7+
Z A o] (Myoxocephalus stelleri), 2 ©] (Clupea pallasii), 9+
(Gadus macrocephalus), ¥ 940 (Pleurogrammus azonus), &
o] (Oncorhynchus keta), %1 (0. masou masou) 5 7 o]
FE9 v|go] &9koy, 9o (Seriola quinqueradiata), 1%
o (Scomber japonicus), 8 U)& (Lobetes surinamensis), Z52]

(Aluterus Monoceros), B (Arothron firmamentum) 52| o}g

A 2 I ol REE DA T+ oF 32%F AR
18 AAFE ol 8T $HFTEY SEREE 29ET
(Sebastes schlegelii), %-°1 (Mugil cephalus), @A (Paralichthys
olivaceus)7} 243] ZA} & 1932 Zt} o HJT o=
ot (Lophius litulon) 163), Z7}A 0] (Pseudopleuronectes
herzensteini)7} 143] |8 Eo] A} s Hof| A5 A45h= A
o2 Az} olgt W FAMOE Baste gEA b
T4 o1FQ 57t 163, Wol= 153 o{g = ¢lTh(Table
3). ZAZ|ZE Bt Bt ol Fe 24Fol e, 5~68 T
114o] o8 F471 F}th(Fig. 5A). A= 1€ 78
@ol oY= =dl (Fig. 5B), /A4 SHAA T2 189
2 T2 E (Arctoscopus japonicus)2-Z2 AA| A2 49%E
AR, T2 0.2 A (Konosirus punctatus) 29%, o]
3.6%, 159, )4 32% «2 2 UERGTh(Fig. 3B). 1989 &=
H A (Stephanolepis cirrhifer)7} AR MA2] 34.4%S 24
ste] LYo, tr3 02 WHX (Thamnaconus modestus)
22.1%, A73 0| (Trachurus japonicus) 17.4%, 151 6.5%, Y
dro] 34% o2 Yyt (Fig. 30). $HESY 442 3
o AN EREL2 A7)l 20 cm W9 AAEC] o1F
Hgon, Aol B 24cm Y9l9] AAFo] 9% oj21=|g]
ot AR 10~1299] BF 14cm HA7L, Aol 9~11Y
o 15cm Wele) AR SAHE o, Folst nEojL 5%
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m Tetraodontidae
= Pleuronectidae
H Sebastidae
u Carangidae
u Cottidae
u Scombridae
W Sparidae
B Monacanthidae
/. " 5% m other families

(o}

u Stephanolepis cirrhifer

B Arctoscopus japonicus ® Thamnaconus modestus

B Konosirus punctatus w Trachurus japonicus

® Seriola quinqueradiata W Scomber japonicus

= Scomber japonicus ® Pleurogrammus azonus

B Gadus macrocephalus m Seriola quinqueradiata

u Sebastes schlegelii m Scomberomorus niphonius

W Thamnaconus modestus ® Acanthopagrus schlegelii

B Aptocyclus ventricosus ® Clupea pallasii

m other species B Mugil cephalus

H other species

Fig. 3. Family composition by species number and species proportion by individuals collected from this study. A: family composition, B: species
proportion in 2018, C: species proportion in 2019.

Table 3. Monthly variations of individual of dominant species collected by set net in 2018~2019

2018 2019
Scientific name
J F M A M ] J A S o N D J F M A M J J A S o N D
Arctoscopus japonicus 20 31,587
Lateolabrax japonicus 2 2 23 1 110 14 1 7 62 1 1 40
Stephanolepis cirrhifer 43 70 153 1,200 12,842 23
Thamnaconus modestus 124 1 1 1 1,120 41 1 60 36 140 26 1 670 2,624 5462
Trachurus japonicus 50 20 1 1 7,131
Scomber japonicus 12 2 249 27 63 503 200 242 753 2 2 10 173 1 1,818 640
Seriola quinqueradiata 16 27 435 736 185 666 234 31 22 186 101 5 50 620 206
Gadus macrocephalus 13 27 2 1 2,000 360 2
Sebastes schlegelii 63 3 5 2 23 29 2 12 2 122 1,100 1 7 3 47 23 6 50 146
Pleurogrammus azonus 13 10 2 200 50 7 620 720 9
Scomberomorus niphonius 10 200 330 5 1 2 700
Aptocyclus ventricosus 90 400 120 3 1 45 65 37 60 160 3 4 28 40
Acanthopagrus schlegelii 4 125 15 50 25 2 660 3 6 3 4
Mugil cephalus 26 21 171 24 2 100 45 8 3 13 17 40 8 50 70 6 2 4 140
Clupea pallasii 30 43 2 410 40 53
Paralichthys olivaceus 19 54 11 14 275 27 12 6 47 1 35 702 2 12 11 2 3 22
P fe“r’i‘e’ﬁ i f:;”i”e“ s 57 80 24 20 27 6 2 1 3 9 102 89 20 3 5
Lophius litulon 77 7 8 3 45 5 3 30 41 20 65 26 4 8 6 2

Chelidonichthys spinosus 3 1 19 60 16 22 29 38 1 1 1 4 46 47
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Fig. 4. Average total length of the dominant species collected by set net in this study.
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A o A 37 18o% FEEQTHIE A, B, O) (Fig. 6). 12 A
= 1~449, 3% B= 199 1092 =33} 5~69 © 11~12
o], 1F C= 7~109°] E¢E ATt One-way ANOSIM £
& B9) FHRHLERE Ukold 2 IF T 442
N olgt A3k, §2l8H L}Ewume 0.817,p<0.05). 2 1
T+ FFE T 719FS 7otstr] 93] SIMPER
& =2 7)) 80] 70% ]”°1 ofFES AdEd 2
5| Zpol 2 /AT 4 e, IF AY +F
o] X (Aptocyclus ventricosus), Z7FA 0], $:0]
(Oncorhynchus masou masou) 522 YERGI, 15 BojA]
R £ 9HA, 295, Po], 159, 5o 5, 1F CollA=

50,000 ole} 159, £, AR (Scombermorus niphonius) 5°] -3
40,000 of tigt 7]o4&o] =A Uesth(Table 4). & 2t Zolofl A
30,000 FA719E& 30% o4 EFTEES 15 AS BolA= EF
20000 J A, wo], Bl FA, $ol, Hol, EAR ek, 1§ A

o o COlME o), BX), 15, $ol, Boi2 Uehith 18
. J B} CollM= A, 2uE=, FA, 250, 44, Mo, %
JFMAMJ JASONDJFMAMJ JASOND o7} 23 zpolof thdt 7)ojgo] A rEltth(Table 5). 1
2018 2012 F A(1~49)Y B4 HYE 57~13.0°CHeH, 15 B
(5~69, 11~12¢¥)E 13.6~20.7°C, 2183 1F C(7~10¥)

= 18.1~25.7°CE EMST}.
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diversity (C) between 2018 and 2019.
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Table 4. Results from SIMPER analysis showing the species contributing between three groups

Qal

= .

ZIX|

(3

__'.l.

Taxon Average similarity (%) Contribution (%) Cumulative contribution (%)
Group A (Jan.~Apr.)
Aptocyclus ventricosus 3.86 16.54 16.54
Pseudopleuronectes herzensteini 3.27 13.68 30.22
Oncorhynchus masou masou 3.08 12.04 4226
Lophius litulon 2.86 11.19 53.45
Clupea pallasii 2.75 9.56 63.01
Paralichthys olivaceus 2.12 7.77 70.78
Group B (May~Jun., Nov.~Dec., Oct. of 2019)
Thamnaconus modestus 5.20 13.56 13.56
Sebastes schlegelii 4.03 12.42 25.99
Seriola quinqueradiata 3.77 10.35 36.34
Scomber japonicus 3.83 7.53 43.87
Mugil cephalus 293 742 51.29
Paralichthys olivaceus 2.52 6.19 57.49
Konosirus punctatus 2.82 4.46 61.95
Chelionichthys spinosus 2.13 4.35 66.30
Stephanolepis cirrhifer 323 4.13 70.43
Group C (Jul.~Oct.)
Seriola quinqueradiata 5.15 31.76 31.76
Scomber japonicus 395 19.65 5141
Mugil cephalus 2.81 13.07 64.48
Scomberomorus niphonius 2.87 6.24 70.73
Table 5. Levels of contributions to average dissimilarity between groups.
Group Dissimilartiy (%) Species Avernge individuals Contribution Cumulative
A B c (%) contribution (%)
Thamnaconus modestus 1 5 6.05 6.05
Seriola quinqueradiata 0 4 5.10 11.15
Scomber japonicus 0 4 494 16.09
Aand B 732 Stephanolepis cirrhifer 0 3 4.23 20.32
Oncorhynchus masou masou 3 0 4.19 24.52
Clupea pallasii 3 0 4.00 28.51
Aptocyclus ventricosus 4 2 3.7 3222
Seriola quinqueradiata 0 5 8.40 8.4
Aptocyclus ventricosus 4 0 6.35 14.75
Aand C 86.5 Scomber japonicus 0 4 5.79 20.54
Oncorhynchus masou masou 3 0 5.12 25.66
Clupea pallasii 3 0 4.73 30.39
Thamnaconus modestus 5 0 748 748
Sebastes schlegelii 4 1 5.30 12.78
Stephanolepis cirrhifer 3 1 4.79 17.57
Band C 68.4 Scomber japonicus 4 4 448 22.05
Scomberomorus niphonius 0 3 4.08 26.13
Konosirus punctatus 3 1 3.84 29.97
Seriola quinqueradiata 4 5 3.61 33.58




Table 6. Comparison with dominant species between previous studies investigated by set net in the coastal waters of the East Sea

Present study

Ryu and Kim (2020)

Kang et al. (2014)

Ryu et al.(2005)

Reference

2018~2019

2012~2013

2006~2007

2004~2005

Study period

Pohang Goseong

Samcheok Goseong Gangneung Samcheok

Goseong

Study area

Season Monthly

Season Season Season Season Season

Study interval

45 71

43

48

36 43 0

Number of species

Arctoscopus japonicus

Thamnaconus modestus ~ Scomber japonicus

Oncorhynchus masou masou Trachurus japonicus

Trachurus japonicus

Gadus macrocephalus

Thamnaconus modestus ~ Konosirus punctatus

Konosirus punctatus Stephanolepis cirrhifer

Clupea pallasii Konosirus punctatus

Trachurus japonicus

Neoditrema ransonnetii Scomber japonicus Trachurus japonicus Stephanolepis cirrhifer

Pleurogrammus azonus

Scomber japonicus

Oncorhynchus masou masou

Dominant species

Thamnaconus modestus

Seriola quinqueradiata

Oncorhynchus masou masou Engraulis japonicus

Stephanolepis cirrhifer Acanthopagrus schlegelii

Ditrema temmincki

Sebastes schlegelii Trachurus japonicus

Hyperoglyphe japonica Trachurus japonicus

Seriola quinqueradiata

Acanthopagrus schlegelii

o
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2020). 7L A3, 25422 297 590 AARE &0
EolAle AFS Ugou, vt 8d} 11¥e BAR
o} @A Uebgth(Fig. 2C). B2 FGE-L2 293 599 zlo]7t
glglov, 8e 3t 114de) &4 Yebgdth(Fig. 2D). W& 8dY}
1199 #5420] 293 599 A= =24 YebgA
ok, 747 Kang ef al.(2014)9] A7} 3= E 2006~2007
W AR o] 4hdat vjusEH, 29ofut 43 o] 2 20] &
UL (AA: 10.8°C, 14: 7.8°C) YW A Yo A HF 14
9 20| A UeHTHGE: A4 13.6°C vs. 14 15.7°C;
8%: AHH 220 vs. L4 24.5°C; 11€9: 43 14.0°C vs. 1A
14.7°C). A A B}y Giof] $Jx)g 31719 v A= 292
279 o] FHoU(11.6°C), 582 4o =k (&3
14.7°C), 883} 11¥2 #}o]7} HATHEZ 8¥: 24.7°C; 11¥:
14.6°C). S AAQRELEH] 2018~20199 =& AEE 59
S AYdlae T4 $£2(8Y: 253°C, 119: 17.2°C)°] &4
yehgth 34 2012~2013W0]] 3% Ryu and Kim (2002)
o] AFoAME FAGE FFS FAT 4= ATt o, 8E Y
$20] 274°CE Y £2EU0E =4 Yebged, o=
FAY BolHQl dfFgol wE Aor AyZH). uabA,
T 14 G2 ALEE AYstar o 159 HY FE 2

of 23t fAHRT.

2 A7 E U= TN H2 off 24 W5

013
FES AR A7 5¢ ZAdE 1442 o
A3 APl A= F 7770 BEFol og=HGt. 2 A+ A
A1} Y FAFHE 2AHAEE SYH 239/43] 2AD
(2004~2005 )| A= 233 3650 o]FEHL o] F & A
Foo] FEEO 5% 02 70%S X}ASHYTH vHH, AR
ZAHAE A A5 /43] ZAD) (2006~2007@)0)| A= 181} 25%
o] o]FEGI FERL (7202 o 50%% A3 AAES
B Ao [Ryu et al., 2005; Kang et al., 2014). T4 (2012~2013
W) Aee 14, e F22, A, 283 BE XA 5
PE A (43] 2Ah 9] vl A= HA A= F 42
T 5ol 32F0] FEFTLE YEHen, 45 FEAAE
48%F 5 34%, AHNME 43F T 29%, EFAAE= 45F 5
27F0] FEF 02 UEYTH(Ryu and Kim, 2020) (Table 6).
A Ao BE oAz 40F ool o= 1A
9 75 FEXAAY FEF vl&o| 70% o3& et
2 A7Anet 7P fAHA YEbg T 53], A2 Kang er
al.(2014)9] Ato|A= FEF H&o| oF 50% %2, 5~61
22l Ryu and Kim (2002)9] AFo| AL 67%2 FE2F u]go]

F7hoto], R FARE w40 T2AS AR FA
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A W3t Aoz S

2 AT 8% EREES FEL, 70, £33
Ao, 55N solden, Ay A+ +3 EFT2
FEINE ALt FART ZFEF o]F= o] a4
2 2A}(2004~2005, 2006~2007W) N A B4 (Takifugu
niphobles) 1£9t0] o] E A o1}, 2012~20138 LA AL
Ae AE(T. porphyreus), 7YX - (T. xanthopterus), =] 2] &
(T. vermicularis), W2 & (T. snyderi)©] o|& = o] F71 F7}
Tt (Ryu et al., 2005; Kang et al., 2014; Ryu and Kim, 2020).
a8 6| FHel & Ao BEAE Z5HY, ofd A
ofFQl BE, T 2 ofFQl ZHAE, EE(T. pardalis)
T 10F°] olgHo| T JED 7Y F thFdol 7t
A AT 5= ST A AFoA BolRY fie ¢
79 ol WAV Atk g v gl=d gAof AFE-
of 2dst= AEY 7|9 SoolH, dRE wet 2o} 3
53 A2 BuH vF Qo (Poltev and Koynov,
ok ofy e}t ZFAE AHH oA B o] g Fo
F7He 29 Hgtet AL U Aolga HuH v gtk
(Ryu and Kim, 2020). & QoA JET ojf= EE53 HE
AQsta thFE 3~59 o|FHE o=t ol
149 53 #3420 FARY st A A7 9
Aoz AZHE (Fig. 20). o7 (B4R Are HoF
2 AN AYE o Feg2 oF 159 <l 2004~2007A 0=
Bt 748E 0|, 2018~2019 = Bt T69ESE & 2
o|7} gl o, BAAAET e SAREAA Y Aol o 1.5~3
v S7hekgich A8 Aol Wad Fafte] s2udtE F
oA 23t Ho] FEYAY 53] ALHY 213}
ZAgo] oERiY ¢ FRH3 AR HuET lok(Kim et al.,
2011; KOSIS, 2021). wHabA], 5afete] =2 A5 5 s ¥e4
ol folo] B} olF F P A Z7] 3
2 uAE Aoz 24T,

doz
2011).

i o

aad

3.

M

JEES

2 A4 oFE NASE o]&3 9 FHRA A o
F 2L Y JAde g FRE Y IF A= B4, F
o], Fo] 5 TAFA AFEC] 7|dFLE UEd 1~4Y, OF
BE WA, o], 1150, Hol 5 dR/A oFY 7]o&o] &
2 5~69, 11~12%, 1tA9 28 CE +3 7|98 50% oAt
9l o], 15019 7]oj&o] &2 T~10¥42 Yelg=d, 1§
ARTH OF B Co A=Y H &4 UEgeH, 7|dF e
AT Ryu er al. (2005)] AollA= FAEEEA A3 &
(59)°] & AT & LEHUY HEAFTLE TFFRA oF
¢l -5 Hugch & AoA S¢S IF BE SHHULS
o, 4= & B7} ofd 1§ A9 7|HFo R YEyith u

ZhA, 149 B2 ST R B TR oAFelAM HE
2

T ojFom Wikt Ao BAHY oz HIT A5 ¢
29 FFeE FHHEY. 25 B IF CY BHlFAE 714

She 2 TAAG A2 THAAL 1~1299, 429 2
$E 9~108] olZFol wey] Hhro2 AZhEc Th, %

AR 2 ATl 2dgh 197 79 Agek A% oigls]
o A% BEsH= AL BT, Ryu er al.2005)9) AT

£ &g ojgHo] o]zt AU g oA FFA
oFl THA Y dF oY A2 fFH B2 "It
AL LB, AR = 180l 8~11¢, 199 9=
9gofgt og o] Fo], Wojets thE AYFSE EIAH. o]
= AR AT BATE Qe Aer FAo] He, A A
Tl AFz]9] £ Hol YL 115 ojet Fxo|H, o] FofA 60
em (1ol olate] AAEL F2 WA AT &
3% v ATk (Hur er al., 2006). & Ao A F2e] ojgH
A1 9] eF 90%= Aol 60 cm ©]3te] AEeIR e utet
A ARG oS 220 HERTHE F Holgl
o He Amol Yt ASE FHHY 25 WU AP
Z asirh.

2 A3 ZHEL 4 R4 ool AP 1~4¥
< AYstar YA 7|17+ {4 olFE0] A9
EAEd, 474 AdF5E0] FUERQA AN 717 A
st 4T ¢ olf= A AIZHAIE A A
FA AT EY EUAALA FFolth T 1A Y
< UM AXZYRO] BA FElERed S XY =
o] fARSEY dRA oJFEY £E
Zog FHI Ity AZED, o] A3 dAFoHE B
39 8} 1tk (Ryu and Kim, 2020). &+ ®H
A7\ moltt MY ATolA Fo ol o2
H4ete] BEot BAZ ek wwd v o)

oflh
oX,
)
He)
>
ol
2
1o
b
S
>
5
©
i)
2
™
i)
K
H
K
)

25 wo| o}, &
olZg Wolo] gRoIN L5l WA, 7htel, Hol 5
2 BT 4 gy, $AFIYE Aol PRl 15
em U9 9] ARSI g8 o] 5L Wolo] HolE o] 483
a9t

olf F240) Wske YA E olgo] Be AFL
2 4 9lon), aha ojel BaAE A5 Wad Ao A
7

Fotch Bk oheh, 2afe] AHSE o TEE Y B2
Aol wehn7] wmel A2 % A4 o FE) TPt
BT Toks] SAE Ao Bale B (= )
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01% } 2r9] A
) fzol oigEgs, of Fo14 75 meﬂzol 352
P SHoIsisict. ST REEE R Al Folo
owf, $YFL B2E, Ao, HA, WA, Aol Folh.
2L A Ha AW W BHE 44K 4
ST, B olf FRAL I BRA olFel AT o
4 olzom Wee Ao GeHdtt & ATHE o
o B} o7 F chopyo] W BT, ol

° 45T W BAACRE FYHE BRI ofF Y FA
i At gl Re2 29U AR 32 *OML

A Ao A= R4 ofFol 3 6‘% 1~4é zgq Hg
o], 15017} 9Fst= 7~109 I1F, 23 GFA ojFo
S8 5~64, 11~129 IFCE2 WHoAA 19 F 870
Yo] Fadoz Ifote FRA oFEe] $Hs= A
AT & YTk A7 GRA AFEY sk BF
FAAR Y B, A4 Ao B7|3E 74, 22
golof W AnE Bz gtA, TR st
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