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ABSTRACT

This study examines changes in the thermal composition of catch and revenue structures in the coastal and offshore fisheries
of the South Sea of Korea under ongoing ocean warming. Using annual data on fisheries production and revenue from 1990
to 2025, the study applies the Mean Temperature of the Catch (MTC) and the Mean Temperature of the Revenue (MTR)
to assess whether fisheries production and economic value have shifted toward warm-water species. In addition, functional
groups and major species are analyzed to identify the principal contributors to these structural changes. The results indicate
that both MTC and MTR increased significantly over the study period, with MTC rising by approximately 0.5°C per decade
and MTR by approximately 0.3°C per decade. These findings suggest that both catch and revenue structures in the South
Sea have gradually shifted toward species with higher thermal affinities. At the functional-group level, fish and cephalopods
exhibited significant increasing trends, whereas crustaceans showed no statistically significant long-term changes. Species-level
analysis identified warm-water species such as Spanish mackerel, yellowtail, and silver pomfret as major contributors to the
observed increase in catch composition. However, changes in catch share and revenue share were not always consistent across
species, indicating that shifts in production structure do not necessarily translate into equivalent changes in economic value.
Overall, the findings suggest that fisheries responses associated with ocean warming extend beyond biological changes in
species composition and are also linked to changes in economic value structures. These results highlight the importance of
climate-adaptive fisheries management that considers not only changes in catch composition but also the economic significance

of individual species and evolving market conditions.

Key words : Climate Change, Mean Temperature of the Catch, Mean Temperature of the Revenue, South Sea, Ocean

Warming

‘TCorresponding author : bkim@pknu.ac.kr (45, Yongso-ro, Nam-gu, Busan, ORCID ¥ 0009-0001-3955-1876 Z&Hl 0000-0003-1511-9365
48513, Korea. Tel. +82-51-629-5311)

Received: May 31, 2026 / Revised: June 30, 2026 / Accepted: July 17, 2026

http://www.jccr.re.kr


https://crossmark.crossref.org/dialog/?doi=10.15531/KSCCR.2026.17.4.793&domain=https://jccr.re.kr&uri_scheme=http:&cm_version=v1.5

794 YEA -

1. M2

7193} 4ol whet s 2ds} Aol HA 7hE3t
g Ao = dAETHCheng et al., 2019; Kim et al., 2024).
S st FYEA Ayl g MskE x
st o] F S22 4714 ¥ske o] e AJH A #st
£ A%dt= 38 AXEE FEE 0] HTHOng et al., 2025;
Pinsky et al., 2013). 18U 352 A59 &£ 9 75
£ AY B FYE T B4 &4 5ol =t 1
F2 oldH o Ueht= A0F HiE 1 tk(Chust et
al., 2023; Jung and Kim, 2025).

SpEe Qe Waske +& 270 gl
o] ¥ ¥ A5 % (thermal affinity)ol] 23t 7
o]%535}= Ao QJth(Burrows et al., 2019). o]& 3t HH-S
'Q-TEJ_HEPF_J:—E] 71___ A]Oi_/] 1:1__51; O]% _éﬂéEH
2 YEFY™(Dulvy et al., 2008; Shoji et al., 2011), A3}
Ao ofd W FF£9 AHHOZ o]ojRth. o= F
2 454 o2 WE 2719} ARA il e A
o8 YER}I(Givan et al., 2018), o] IFPo|A] 71 AFS
483} wolg 7 ol Wsisiul sjpE Al T2}
7150 93FS u|zch(Pecl et al., 2017; Pinsky et al.,
2020).

Yo7t sje ool e 2PT2Y ABE hedt
ek Bk ol AL, olRUAIAL ol A it
= A¥AQl F3Z v|Xth(Palacios-Abrantes et al.,
2022). AA|Z Afriana (2025)0] ©J5HH, s Bislo] wt
2 olR9] BE 0|52 ojgat 7o} 29 v§ Z/1E
o7|5te] olgle] RIS ASAIAE F0E vt
t}. T3t Cheung et al. (2010)2 7|F 3o W2 ofF L
o) Aol e A o HLAHL Askste] 1
olg] AT W o] ARE T 4 AL AT,

Chak o] 23t W37} REEA] AEAQ] ojgf AR H
AE= A2 oiUth dF oA olFe £X olF
o= Qg 7|& F8 oF9 FETFo] A4sto] ofg 7
37F FAE= ¥, 02 Yol = MEL FY &
Yo g Qs A2 o 7137 FEH7| %= FrH(Liu et
al., 2023; Ojea et al., 2020). °o]x 3 SHIEE Ato|st F
Ao| pehgehs HolA, ole] 74 Hsle HHow
7Ys17] ik Aol wheje] B4 Wado] BA aPE T

o1,
DS B ATSL F2 UL Solerel W
Fol} 7 oo Bu % ojge wale] WA P

Journal of Climate Change Research 2026, Vol. 17, No. 4

dSH

& FH o2 = o] LH(Cho et al., 2025; Kim, 2023).
ae oleig Aozt 73] B oo A
uhA Wish A $25) Tersy o7 uEe] oig
A} AAA o] e FL ot ABs] BA]
e oj8l T WS AL W AET Bast
At FHZol= $E 83 A5 % (Thermal affinities)E 7|
Hto g olg :Tlgj,} AAA 7HR] LA I EAS A
ool o] P2 (Mean temperature of the catch,

MTC)Z} o84 Hd42(Mean temperature of the
revenue, MTR) A ¥7} &-&5 1 It} MTCE Cheung et
al. (2013)0f] oJsff A& A|tE o]F 2|F3f(Tsikliras and
Stergiou, 2014), <=+ 3[|%(Liang et al., 2018) 5 T}oFst
sjols s, oY Sdsio] uzt oz o] w
42 435 ol FHOE AMAT Uee FUT vt 9
t}. I3t Espasandin et al. (2025)2 MTCS} 374 MTR<
W Agslo] oj2) 7o) Wsbrk AAA 1A 72
Wi} WA AASA) 9 4 9SS st of
L ojg W} MhEA] o) 49| Wsle A7 ofof
At AL ofym, 4golut ¥18 S| gl Het 2t
A 4 k= Ao A (Sumaila et al., 2011), MTC2} MTR
2 Wslol AET Bt Ak

olEiet HelolX of® % AAH A T4 wske
Selteteln B3] Fa3 ol U elets B
el A2 T dreET ofg 728 AU o]
A\sio] et kg Ed FASHA e erer E
o 2ol e 4453} T ohlly oj%e] 29 o
o, 30 olgel B2 olF, /1E R ole] Ak WE
So| 2|%44 0 HIE T 9OH(NIFS, 2024), o= A
sfolele] Al 7]k opjat o] TxolE 2 oS
o8 7RsAol A TEolE BTk Il o)z
9 o]F 4] LA Auto] & AW AL HARZHOoE
BN 7L o}Z AskE el AA ot}
olzlat Wsto] 2 ATE oA 71Hstel A
| F=35H 55 72 sl sl AL\ oAd
oz olg g BAA 713 44 HIE EA6t,
715 S}o| W 12 PH P AuEE AL 5F
o g 3ttt ofZE & AFolA= MTC MTRE| #s}
AR ofi, oldE BEEH T2 olFo| ofelet
S FEaln YEAE WA RASHTA Beh. ols 7}
FBF AR W3t PFS VAT Ao] 144 g,
4] 72 710 Q91 Bt AR s B
AAE w257 Aol

Ol

¢

¢}

o



7|Swisl0l M2 o SsHollo] ofl

210 74 ket 2k AEo] ojo] 2ol AL &
HAR 9 PEES AFRT, 3L MIC 3 MTR
MotE FHOR B4 ANE AN uhe 4504
L oj8] 9l o5 7E Wste] ofn|g ojshy] Yy
RS AN,

2. 24 9¥ 9 Xi=

2.1. BM &9 o xt=2

U AZsHold e ojg] 9 ojfe 1/ WS =
EA57] A8 & A tolA= Feid dSsioldS 4
go g AAsHr dolle 2A G FE Aot
A v 3 UHA fFo E(Lee et al., 2024), Et
o] vla] UHA o]Z9] AAF vH|Fo] =2 JLRE 7}
Z|710] 71%RS}o]| e olg /de] W}t -2 AH

FE BA5H7o ARkt Ados wdEh
37H HRE Ad, A, F4L
o= AHSIA(Fig. D).

FA) AR o8 ol¥5Y AmE $AH o
AT A7E ARSI eH, F714Ql 4 Wt &
sl SAl] AR 7H84S Teste] 1990
B 2025U7RE B4 7|7to2 AASc)

Ao F5oE2s Folld A9y F8 A4t
AAF H|Z0] =3 gF EAEFH)Y T
BHom, ofF 20%, F5
% w40 sttt ol
ol AZsiold At ¥
i}zl-a} FAoz vent 24 to
Aoz e ckFig. 2).

el

AFE EHdh= 3

AE
l:l

_,__

II

—r‘

F

=

0

2.2. MTC & MTR =

oZ

=
MTCS} MTR 712} of Sl of2] ol2 7152 o
o 9 97 HEE] RS AT AL, ofe) 7
A3} ofgl4-9) 4] A8 A IS AFHOT HolE
THCheung et al., 2013; Espasandin et al., 2025).

A MTC Eoide] 7 Ak 01 Z9 ojglgy

ARZ

)

=
LN

= 7l

795

Yellow Sea East Sea

@' ———~{  Jeju Island

Fig. 1. Study area of the South sea region
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Fig. 2. Annual trends in total and selected species
production, 1990 ~ 2025
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Table 1. Thermal characteristics and data sources of selected species used in the analysis

. . L Preferred temperature | Thermal midpoint
Functional Group Species (scientific name) . . References
(©) (€)
315-0{(Scomber japonicus) 9.3 to 27.7 20.7
B X|(Engraulis japonicus) 8.1 to 23.3 18.4 Fishbase
27 (Larimichthys polyactis) 9.4 to 24.2 16.8
vo(Seriola quinqueradiata) 17.0 to 30.0 23.5 Kim et al. (2002)
X (Trichiurus lepturus) 10.1 to 23.2 15.2
oy (Clupea pallasii) 0.2 to 9.7 2.8
N (Gadus macrocephalus) 0.5 to 6.4 2.9 Fishbase
AR (Scomberomorus  niphonius) 13.0 to 24.5 19.2
Z3Eo|(Platichthys stellatus) 0.2 to 8.3 3.2
Fish Z780l(Trachurus japonicus) 19.0 to 22.0 21.5 Nakamura and Hamano (2009)
7VAV | S (Eopsetta grigorjewi) 0.4 to 16.2 8.3
Zol2](Sardinops melanostictus) 9.5 to 25.2 17.9
ol R(Pampus argenteus) 21.9 to 29.1 28.1
O} AR (Lophiomus setigerus) 9.8 to 22.5 15.0
B2}ol(Conger myriaster) 0.5 to 13.5 8.8 Fishbase
B A|(Cololabis saira) 4.6 to 14.8 8.0
& (Pagrus major) 17.4 to 24.4 21.8
Zo](Konosirus punctatus) 16.1 to 23.8 20.3
%915 (Mugil cephalus) 11.3 to 27.9 23.2
AFQ A of(Todarodes pacificus) 7.7 to 23.4 18.3 .
B0Y(Octopus vulgaris) 10.0 to 28.9 25.8 Sealifebase
Cephalopod ZFIu)(Amphioctopus fangsiao) 11.0 to 21.0 16.0 Kim et al. (2001)
E5%7)(Loligo beka) 12.9 to 21.6 17.3 NIFS
F QA o{(Sepia officinalis) 15.0 to 25.0 20.0
ZA\(Portnus trituberculatus) 13.8 to 29.1 21.5
AN -(Acetes japonicus) 20.5 to 29.1 23.0 .
== - - Sealifebase
Crustacea ZSH(Metapenaeus joyneri) 14.8 to 26.5 20.6
5K Fenneropenaeus chinensis) 20.0 to 26.0 23.0
ZNQ-(Trachysalambria curvirostris) 18.0 to 28.2 27.1
£ 2 ATolxe] B 9 FAkE 250 AHel 4
— i T olz|= L v 51141
wrg = T o PAE HERlE dE AEe s
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=9 gz EX c‘} (thermal affinity)2] 4% %A A|A SJFAS
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7S 7]4 EE %tg dA ZAZk(thermal midpoint)E
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Fig. 3. Trends in MTC and MTR in the South Sea
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A3} EE 422 0% U 2RO MTCS MTR EF
oA (Hel BAZ BYOH, ol e Aol 15
2 AT olF F49 oj3 W ojg4y 7x wsjel uy
3 eiso] 98-S Holzrh W PARoIAE 5
Moz folat BAZ UehA ot 4BFER s5e
waol Tt whe Aol Aolde RelFeich Ee A
B o2 MTC| BAAS7E MTRS T 27 ekt
o B g0l mE B 24 Wbt oldSY 7=
Bk o}y 740 Kot Uzl BAE T e Ak
o} B8] RERol AL MTCY BFA A A o
B, See Ao e 148 A % F419 ofg 7
% Awo] Yo FHsH tehdee BelRoth

Table 2. Regression results of SST on MTC and MTR in the South Sea

Category Variable Coefficient Std. Error t-value
MTC 0.60*** 0.16 3.60
All taxonomic group
MTR 0.40%*** 0.11 3.66
MTC 0.64*** 0.19 3.41
Fish
MTR 0.36%** 0.11 3.35
MTC 1.31%%* 0.40 3.28
Cephalopods
MTR 0.71%** 0.22 3.31
MTC 0.09 0.07 0.33
Crustacea
MTR 0.07 0.06 0.22

Note: *** indicates statistical significance at the 1% level.

2) BA717H(1990 ~20254) <t ol AZsolde] AELdE
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