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ABSTRACT

Global climate change is accelerating warming, and our oceans are particularly affected by climate change compared to
other regions. By the end of the 21st century, the pace of climate change is expected to accelerate. Therefore, by creating
and analyzing basic data for risk assessment in the fisheries sector according to climate change, we intend to lay the
foundation for promotion of risk assessment. The Intergovernmental Panel on Climate Change (IPCC) proposes to shift from
vulnerability assessment to climate risk management for climate adaptation, and climate risk consists of risk, exposure, and
vulnerability. In the fisheries sector, it is difficult to clearly distinguish between sensitivity and adaptability due to the
interrelationships among biological attributes, so various definitions and measurement methods are used. In the case of coastal
fishing, a precise analysis of water temperature variability and fisheries resource fluctuations due to climate change is required.
In the case of aquaculture, it is necessary to develop technology to respond to high water temperatures according to climate
risk. To advance the climate risk assessment in the fisheries issues, it is necessary to prepare detailed evaluation indicators
according to the definition of IPCC and switch to the AR6 SSP scenario. Therefore, the current climate risk methodology
in the fisheries issues will be summarized, and the latest data (fishing production, fisherman survey analysis, model results
under climate change scenarios, etc.) will be used to lay the foundation for risk assessment in the fisheries issues according
to climate change.
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Fig. 1. Results of sensitivity analysis of fish
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Fig. 2. Time series of sea surface temperature
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Table 1. Vulnerability assessment for sensitivity attributes and climate exposure

Sensitivity attributes (S)

Fecundity; egg production (Al)

Recruitment period; successful recruitment event that sustains the abundance of the fishery (A2)

Abundance (A) )
Average age at maturity (A3)

Reliance on food and habitat; Generalist vs. Specialist (A4)

Capacity for larval dispersal or larval duration; (D1)

Capacity for adult/juvenile movement; lifetime range post-larval stage (D2)

Distribution (D)

Physiological tolerance; latitudinal coverage of adult species (D3)

Spatial availability of unoccupied habitat for most critical life stage: ability to shift distributional range (D4)

Temporal mismatches of life-cycle events: duration of spawning, breeding or moulting season (P1)

Phenology (P)

Migration; seasonal and spawning (P2)

Climate exposure attributes

Relationship between predicted sea surface temperature (RCPS8.5) and spawning temperature (C1)

Climate exposure (C)

Relationship between predicted sea surface temperature (RCPS8.5) and habitat temperature (C2)
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Fig. 6. Risk assessment of sea (left) and inland (right) aquaculture under climate change

http://www.jccr.re.kr



916 AN - oIy -

 Fig 73} 2} AW olg] WY EAARE IAEA
TYKOSIS)T} +F W Ao} 57 24 T, 71590
% Bl B8 ool

4. 0 97

rHu

IPCCE= AR52E ARGE S @F 2 FHd B7F 7|5t
o] AZojA 7|1A e e FHOE HTS A Ak
Atk FHHgL 71T}l gt =&, VTSt AF 5
o] Al 7HA] &40 HIEE sileH, 7
FoMd, k&, 715 Slsie] Al 7HX 2 4= 0] 9lew, 7]
SFRsto] wE Rt FEA Rl Ao gt FAEe o
Bl T A7t 2545 7% A8 580 ¥ AL
A8 4= JATHIPCC, 2022).

FAHEore] AFESH £4ES R A8 59 &
T A3 TRE] Qo] 9 T—TL* =
Sh= 7o) ofFeER, tFEo] HAPAF+= IPCCY T
olet g vig o R S5 ”;‘7}4 4o w2t o A
S4ote WS oA &E&HAL vk Aol d
FAojd H7HE Yol Ui Haeet 9F A= 2Hot
3 qlow, Z47F o2 APAT WES HFoRE AR

)
[rt
1)
ot
_o‘lr‘
Y
i
)

RLS

of o} AFEE HoE ARttt
A, AREoR 7| S EE {7t 7Nt U 11 %5t B
F7 AFoA= 7I1FHSIR o] H&=

t ohdE #fsh 5

A . OF_Jl'_Q__g

OIT'_"I' o

At ko] U2 AR I H=E 1ets
of g3 YIEE AET &= glojof 51710, IPCCe] 9]
o} 7ige] wE Rk ZpAHISE A3 F7F X E7F AAE o
of gt} of&8 7]& ARS RCP AU & 7|5tgt =4t
Fof 715Hs}l FHoy E AP = BFroA, oln] F&H
AR6 SSP AlUg| Qo] mE 7|5 93 BFrt AA = Mgk
o] dQ3 #Ho= wotEch

715 sto] o sgshy WSk SAkRool 2 J7F

< 71X glom, Addoldt FAlodS B A&H
Ql A TS flote] 7| T HSto| W o] o]
A= Frreh FEjet mAo] " gt

Aol A3t FAloldL 7| FRis E}— 2 A5
of &g 7Fs/o] aH, 53] FAojYgL F2 F4lo]
L2 Aol v A Q1 Wk s A °l—r°17§°ﬂ }
2 ol =2 5 AAAsfoll ekt A¥olct. wrebA, B
AgollA 718E &3t 7| TSt 2 SAHRoF A3
B7F AFE HIEOE, LTt 2 oS 4L
ot WS BAShE Zo] 3 Ao "asit)

Hord 9 715 9¥E 7t ZAIE o]8sto], Qo
wa} o] LR E ZASAY, BE o]F9] WA &g
4 Stk Egh 7| FRistol] FHokgt Ao R Uit FAE
T2 1529 HoiE AT = e 4 oY A
Hix] B d520] 45t ofd g oF =oly EF
A 5o "gsitt WE, 7| 385 5 R IFE F

Fig. 7. Climate change impact survey area (left) and its questionnaire (right)

Journal of Climate Change Research 2024, Vol. 15, No. 5-2



siep ISttt &3 miot

AT 4 Ak BHoIA Ante A 74Tt 2gste] 4
S gol WHoE Aol Basit,
ATshelge] A9 715t FFo= ofFof wet
fz}éo] TR viehta ik wetA
Wt ol 58 ok WS 919 of

g 242 73} Ho]:/ﬂ u:17} )

=

%
>
>,
N
olrl
o
Bu)
o g
_[)4

2‘/}, = A= &, AT, H°“}H£} S5, s
%, HE, &5, §&44a 5 1Bttt AFE s H
ilﬁ]-(Foley and Carbines, 2019; Hare et al., 2016; Reid et
al,, 2019). wW2hA thFst 7|15 AAE AAsto] 7]}
o we ol g WrlE Asteior T Aol

ALAL
B =50 Sjopra Y AkehU(R2024045)9] A
AL ok

References

Doubleday ZA, Clarke SM, Li X, Pecl GT, Ward TM,

S, Gibbs PJ, Hobday AJ,

2013. Assessing the risk of
climate change to aquaculture: A case study from
South-East  Australia.
163-175. doi: 10.3354/aei00058

Falconer L, Hjello SS, Telfer TC, McAdam BIJ,
Hermansen ©, Ytteborg E. 2020. The importance of

Battaglene S, Frusher
Hutchinson N, et al

Aquac Environ Interact 3(2):

climate change projections to local
conditions at Aquaculture  514:
734487. doi: 10.1016/j.aquaculture.2019.734487

Foley MM, Carbines M. 2019. Climate Change Risk

Assessment for Auckland’s Marine and Freshwater

calibrating

aquaculture  sites.

Ecosystems. Auckland Council, Te Kaunihera o
Tamaki Makaurau.
Han IS, Lee JS, Kim C, Yang JY. 2023.

projections and assessments related to climate change

Impacts,

in ocean and fisheries
abstract). J Clim Change Res 14(6-2): 965-972. doi:
10.15531/KSCCR.2023.14.6.965

Handisyde N, Telfer TC, Ross LG. 2017. Vulnerability of

(in Korean with English

LHEOF fIE: BOL 718 A=

917

aquaculture-related livelihoods to changing climate at
the global Fish Fish 18(3): 466-488. doi:
10.1111/faf.12186

Hare JA, Morrison WE, Nelson MW, Stachura MM,
Teeters EJ, Griffis RB, Alexander MA, Scott JD,
Alade L, Bell RJ, 2016. A vulnerability
assessment of fish and invertebrates to climate change
on the Northeast U.S. continental shelf. PLoS ONE
11(2): e0146756. doi: 10.1371/journal.pone.0146756

IPCC (Intergovernmental Panel on Climate Change). 2022.
AR6 climate change 2022: Impacts,

scale.

et al

adaptation, and
vulnerability. Geneva, Switzerland: Author.
IPCC (Intergovernmental Panel on Climate Change). 2023.

ARG6: The sixth assessment report. Geneva, Switzerland:

Author.
Kim C, Lee JS, Yang JY, Han IS. 2024. Dynamic
downscaling for regional ocean climate modeling

around the Korean peninsula and its application in
fisheries (in Korean with English abstract). Korean J
Fish Aquat Sci 57(2): 177-185. doi: 10.5657/KFAS.
2024.0177

Kim MIJ, Han IS, Lee JS, Kim DH. 2022. Determination
of the wvulnerability of Korean fish

stocks using

productivity and susceptibility indices. Ocean Coast
Manag 227: 106287. doi: 10.1016/j.ocecoaman.2022.
106287

Kim MIJ, Hong JB, Han IS, Lee JS, Kim DH. 2023.
Vulnerability assessment of Korean fisheries to climate
change. Mar Policy 155: 105735. doi: 10.1016/j.marpol.
2023.105735

KOSIS (Korean Statistical
Fishery production survey.

Morrison WE, Nelson MW, Howard JF, Tecters EJ, Hare
JA, Griffis RB, Scott JD, Alexander MA. 2015.

Methodology for assessing the vulnerability of marine

Information Service). 2024.

fish and shellfish species to a changing climate. Silver
Spring, MD: Office of Sustainable Fisheries, National
Marine Fisheries Service. NOAA Technical Memorandum
NMEFS-OSF-3. doi: 10.7289/V54X55TC

NIFS (National Institute of Fisheries Science). 2023.

http://www.jccr.re.kr



°
A
1

o|M .
[ )

rot

2

918
Annual report for climate change trends in fisheries,
Science). 2024.

2023.
NIFS (National Institute of Fisheries

Annual report for climate change trends in fisheries,

2024.
Payne MR, Kudahl M, Engelhard GH, Peck MA, Pinnegar
JK. 2021. Climate risk to European fisheries and
118(40):

Proc Natl Acad Sci

coastal communities.
€2018086118. doi: 10.1073/pnas.2018086118

Pecl GT, Doubleday Z, Ward T, Clarke S, et al. 2011.
Risk assessment of impacts of climate change for key

marine species in South Eastern Australia. Fisheries
Corporation,  Project

Research and Development
No0.2009/070. Available at www.imas.utas.edu.au/_data/
assets/pdf file/0017/222092/Risk-assessment-report Part2-

Species-profiles-02.pdf
Pecl GT, Ward TM, Doubleday ZA, Clarke S, Day J,

Dixon C, Frusher S, Gibbs P, Hobday AJ, Hutchinson
N, et al. 2014. Rapid assessment of fisheries species

sensitivity to climate change. Clim Change 127(3):

505-520. doi: 10.1007/s10584-014-1284-z
Reid GK, Gurney-Smith HJ, Marcogliese DJ, Knowler D,
Climate change and aquaculture:

and  resources.

2019.
response

et al
biological

considering
Aquaculture Environment Interactions 11: 569-602. doi

10.3354/ae100332

Journal of Climate Change Research 2024, Vol. 15, No. 5-2



	해양기후변화 영향 파악 및 수산분야 위험도 평가 기반 구축
	ABSTRACT
	1. 서론
	2. 연구 현황
	3. 연구결과
	4. 토의 및 결론
	References


