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ABSTRACT

The ocean ecosystem and fisheries are highly vulnerable to climate change due to ocean warming, ocean acidification and
extreme weather events in Korea. To overcome these vulnerabilities to climate change in ocean ecosystem and fisheries,
effective adaptation strategies are needed based on scientific monitoring, accurate prediction/projection technologies and risk
and vulnerability assessments based on these data. Data on ocean warming and its ecosystem impacts in Korean waters have
been collected since 1968 by the National Institute of Fisheries Science. Information and data on ocean acidification in the
Korea Waters are also shared with global observation network from 2020 . Real-time water temperature information is also
collected and managed by the National Institute of Fisheries Science based on 180 coastal data collection stations along the
Korean coast. To understand future fisheries conditions in Korean waters, projected monthly ocean data with water
temperature, salinity and ocean currents until 2100 are also provided by the National Institute of Fisheries Science. These
observed and projected data are used to assess the risk and vulnerability of fisheries in Korea. Fisheries in Korea are very
complex and diverse. For future projection of fisheries in Korea, physical and biological ocean prediction data with high
spatial resolution and short intervals are required. From such projections, it is possible to create effective adaptation strategies

for sustainable fisheries to ensure food security.
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Fig. 1. The locations of serial oceanographic
observation by National Institute of Fisheries
Science (NIFS) before 1960 (upper panel)

and after 1961 (lower panel)
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Fig. 2. The variation of surface mean aragonite

saturation (upper lane) and surface CO, flux
from 2015 to 2022 in each ocean areas of
Korea Waters

Fig. 3. The location of real-time information system
for aquafarms around the Korea coastal areas
operated be NIFS
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Fig. 4. The spatial distributions of projected Sea
Surface Temperature Anomalies (SSTA) on
2030, 2050 and 2100 compared to present
SST computed by NIFS

Large-scale Model
(Spatial resolution : 3km) |-

Fig. 5. The spatial ranges and resolutions for
high—-resolution prediction systems of each
ocean areas operated by NIFS
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Fig. 6. Schematic view of data quality control process to real-time information system for aquaculture by NIFS
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Fig. 7. Projected suitabilities of aquafarms for flatfish
and red seabream using RCP 8.5 seceanio in
present, 2050 and 2100 by NIFS

g S @AY o, 5) =4 2HE F pibEe] A
H]Fo] e 2 4% 5ol Aot ofoh g2 trefdt
E2 FoPgl A s sl gt st 3 o=
2 Y T2 AAFoE AT £ Qe AAHA 8
Zolth. %7 wiie] FolEoh 7]5Hsl Hgo] digh
870l FxHH, ol AsfME 715 Hee] ¥ 4
FH o= uofaial, Ao, Brio=a HR 1, ik
2 A &HE =Sl ofd digwo] S831t
TPt 7] et e whetstal ofsfst]

==

okl st YA Q] WokE A71H o2 AL 1
2IE FHoX oto] Alsote] F7u E87HsT
=5 ot Qv sjd2dshs 559 oY, sidAdse
1049 o], o] g oS AR 2 JHE= 204 W
o] AZARTE A 9o, o]& S35t 7]t

MO
of



5
T

2 o

o2 eHtE 39 o] Halel Ao JFE B
oF mopgt 4 ik Ee @] 9 Y] dlSAE A
ot AAl= ol WA WE Abfe] A4
A= 7158t g A 2 2ok Aol &85t
ULE ol dF AR dF= FHOIAE &t Al
S glonl, YRE Agte] Aol tgstol AFsL
St o5 B W o2 Azo] S oje, olE,
Az, el A1 Tuso) o4 U Blads Huo
2 Wrleal fge) $HEUE AHslol oF HA 2
wpo] gejz Qv @ B 2R B Ak

Setet A h B WA choR ol o
Ze) olHolq] Y tioket B3} wale] Qralolglo] 2
57 Sick. oloh TS cheret 2Akl] F| 5 st 28
S92 SfeIE Hok Wb, Bok 2us gk 72
o2 A2 Aol R} FYSITTUL olsh e
2718 2837] Slsko] ZUHE 3km oleh, A
T 1Y W9l 2100¥7FA] SSP (Shared Socioeconomic
Pathways) AlU2| 5 -85t e siFey ALA=RE
Aikstol, Al Algolt. E3 B4tH vl AgAtRE
AZA % =7t 7199 s}t A4S AlY - fIste] 84
o] @70 9o FEE AlFL ALolth I HSE
Ho} opojt AIZE 719] @4 olsid o= QlaL, 79l
29 22 ¥al /|5si] 42 92 Hee] s st
2 olsfstr] 4 BET AZolrt. sfepibiore] 7]
Wsh 432 92 vicke] 7t QJeRe olajati,
9% gelelA Weto] olo] gk A oS WS
At 2ol 714 2asp] ot

o X

N

ofd kI

2

o

B =R SjoRpAb T SAtel(R2023044)9] 4]
o
=

References

Doubleday ZA, Clarke SM, Li X, Pecl GT, Ward TM,
Baqttaglene SC, Frusher S, Gibbs P, Boloday AJ,
Hutchinson N, SK, Stoklosa R. 2013.

Assessing the risk of climate change to aquaculture: A

Jennins

case study from South-East Australia. Aquac Environ
Interact 3(2): 163-175.

HIYL ot 29| ¥ H HS 971

Han IS, Lee JS, Kim JY, Hong JY. 2019. High frequency
variation of low water temperature due to Arctic
oscillation around the Western and Southern coast of
Korea during winter 2017/2018. J Korean Soc Mar
Environ Saf 25(3): 328-333.

Han IS, Lee JS. 2020. Change the annual amplitude of
sea surface temperature due to climate change in a
recent decade around the Korean Peninsula. J Korean
Soc Mar Environ Saf 26(3): 233-241.

Han IS, Lee JS, Jung HK. 2023. Long-term pattern
changes of sea surface temperature during summer and
winter due to climate change in the Korea waters.
Fish Aquat Sci 26(11): 639-648.

IPCC (Intergovermental Panel on Climate Change). 2019.
Special report on ocean and cryosphere in a changing
climate. Cambridge: Cambridge University Press.

Kang YQ. 2000. Warming trend of coastal waters of
Korea during recent 60 years (1936~1995). J Fish Sci
Tech 3(3-4): 173-179.

Kim BT, Lee JS, Suh YS. 2016. An analysis on the
climate change exposure of fisheries and fish species
in the Southern Sea under the RCP scenarios: Focused
on sea temperature variation. J Fish Bus Adm 47(4):
31-44 (in Korean with English abstract).

Kim BT, Brown CL, Kim DH. 2019. Assessment on the
vulnerability of Korean aquaculture to climate change.
Mar Policy 99: 111-122.

Kim BT, Han IS, Lee JS, Kim DH. 2021. Impact of
seawater temperature on Korean aquaculture under
representative concentration pathways (RCPs) scenarios.
Aquac 542: 736893. doi: 10.1016/j.aquaculture.2021.736
893

Kim DH, Choi YE, Kim HS, Park HJ. 2016. Economic
analysis due to climate change in fisheries. Busan,
Korea: National Institute of Fisheries Science.
Research Report.

Kim JY, Han IS. 2017. Sea surface temperature time lag
due to the extreme heat wave of August 2016. J
Korean Soc Mar Environ Saf 23(6): 677-683 (in

Korean with English abstract).

http://www.ekscc.re.kr



o|M .
(SN )

rot

<
i
5

972

Kim MJ, Han IS, Lee JS, Kim DH. 2022. Determination
of the vulnerability of Korean fish stocks using
productivity and susceptibility indices. Ocean Coast
Manag 227: 106287. doi: 10.1016/j.ocecoaman.2022.10
6287

Kim MIJ, Hong JB, Han IS, Lee JS, Kim DH. 2023.
Vulnerability assessment of Korean fisheries to climate

Mar Policy 155: 105735. doi:
10.1016/j.marpol.2023.105735

Kim SJ, Woo SH, Kim BM, Hur SD. 2011. Trends in

sea surface temperature (SST) change near the Korean

change.

Peninsula for the past 130 years. Ocean Polar Res
33(3): 281-290.

Min HS, Kim CH. 2006.
long-term trend of coastal sea surface temperature in
Korea. Ocean Polar Res 28(4): 415-423.

NIFS (National Science). 2019.

Assessment report on fisheries impacts in a changing

Interannual variability and

Institute of Fisheries

climate.
NIFS (National Science). 2022.
Annual report for climate change trends in fisheries,
2022.
NIFS (National Institute of Fisheries

Institute of Fisheries

Science). 2023.
Annual report for climate change trends in fisheries,
2023.

Park SJ, Kim GB, Kwon HK, Han IS. 2023. Long-term
changes in the concentrations of nutrients in the marginal
seas (Yellow Sea, East China Sea, and East/Japan Sea)
neighboring the Korean Peninsula. Mar Pollut Bull 192:
115012. doi: 10.1016/j.marpolbul.2023.115012

Seung CK, Kim DH, Yi JH, Song SH. 2021. Accounting
for price responses in economic evaluation of climate
impacts for a fishery. Ecol Econ 181: 106913. doi:
10.1016/j.ecolecon.2020.106913

Seong KT, Hwang JD, Han IS, Go WJ, Suh YS, Lee JY.
2010.
temperature in the Korean waters. J Korean Soc Mar
Environ Saf 16(4): 353-360 (in Korean with English
abstract).

WMO (World Meteorological Organization). 2022. State of

Characteristics  for  long-term  trends of

Journal of Climate Change Research 2023, Vol. 14, No. 6-2

C 2R - YRR

OO - o

the global climate 2021. Geneva, Switzerland: Author.
WMO-No.1290.

WMO (World Meteorological Organization). 2023. State of
the global climate 2022. Geneva, Switzerland: Author.
WMO-No.1316.



	해양수산분야 기후변화 영향, 전망과 평가 정보의 현황 및 제공
	1. 서론
	2. 연구 추진 현황
	3. 정보 제공 현황 및 방법
	4. 결론 및 토의
	References


