Journal of the Korean Society of Marine Environment & Safety Research Paper

Vol. 27, No. 6, pp. 701-707, October 31, 2021, ISSN 1229-3431(Print) / ISSN 2287-3341(Online) https://doi.org/10.7837/kosomes.2021.27.6.701
=55 2 ad=-Q 0 ] O ] z}-
"ﬂ’-‘ﬂ‘oﬂ e TS50 XA 1z
- }\:| OH s H S -

AFO" - YT O] EAT - X & - BHol
5 e ZARASY 7SR AT AT Y, e FYFAARER 7 F

E
oo TEALEES) 7] TS AT S G T

Consideration of Time Lag of Sea Surface Temperature
due to Extreme Cold Wave
- West Sea, South Sea -

ek

Ju-Yeon Kim' - Myung-Hee Park™" - Joon-Soo Lee™ - Ji-Suk Ahn™ - In-Seong Han"
Mi-Ok Kwon™" - Ji-Yeong Song

*, ** Researcher, Oceanic Climate of Ecology Research Division, National Institute of Fisheries Science, Busan, Korea
*** Senior Researcher, Oceanic Climate of Ecology Research Division, National Institute of Fisheries Science, Busan, Korea

*** Principal Researcher, Oceanic Climate of Ecology Research Division, National Institute of Fisheries Science, Busan, Korea

2 %@ AT A dvh BN 20183 S o7t BAPE 20199 9] 7] 2o whE o) WG % A A 5F
d whgh Hlmste] GRS BAESITh ARSE AZE ARE SN Algete 7] A s FARst FeRsas
< K A AWS 71225 E o] &8kith BEH A 1Y ARE WA o R TAREE A4TekSl AL, FIR FiterS o] &-3to] Abwo] F714E
5 3 5 717} dekebi A 71&& sk

L

F7E AP 201892 SFAL wiES T At @ |
ARt 22 A WstabA] ehoket. A3 kv HAY
& e vedlla 2 @by 2 20199
g 72 el we EFFe] g Mg
-
BN

Ao 7 gt}

Abstract : In this study, we examined the sea surface temperature (SST), air temperature (AT), and their time lag in response to an extreme cold wave
in 2018 and a weak cold wave in 2019, cross-correlating these to the northern wind direction frequency. The data used in this study include SST
observations of seven ocean buoys Real-time Information System for Aquaculture Environment provided by the National Institute of Fisheries Science and
automatic weather station AT near them recorded every hour; null data was interpolated. A finite impulse response filter was used to identify the
appropriate data period. In the extreme cold wave in 2018, the seven locations indicated low SST caused by moving cold air through the northern wind
direction. A warm cold wave in 2019, the locations showed that the AT data was similar to the normal AT data, but the SST data did not change
notably. During the extreme cold wave of 2018, data showed a high correlation coefficient of about 0.7 and a time lag of about 14 hours between AT
and SST; during the weak cold wave of 2019, the correlation coefficient was 0.44 - 0.67 and time lag about 20 hours between AT and SST. This research

will contribute to rapid response to such climate phenomena while minimizing aquaculture damage.
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Table 1. Detailed description of RISA and AWS

RISA code AWS code S.L
SEOSANJIGOK ~ 5j086 DAESAN 606 23
SEOSANCHANGRI  fsch6 ~ MOPOBEONG 610 17
BORYUNGHYOJA  br00l DAECHEONHANG 657 32
MOKPO emp67 APHAEDO 789 9
HAENAMIMHA  fjhSa SUYU 772 1
NAMHAEKANGKIJIN eng5c ~ SAMCHEONPO 907 29
YEOSOOSINWOL  km001 DOLSAN 786 10
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Fig. 1. Location of RISA(O) and AWS(+).
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Fig. 2. Time series of average Air Temperature (AT) in 2018 and
2019 and normal AT during 30 years from 1981 to 2010.
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Fig. 3. 15th to 27th on Jauary, 2018 (A) Air Temperature(AT),
(B) AT anomaly, (C) Sea Surface Temperature(SST), (D)
SST anomaly.
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Table 2. Frequency by wind speed level in northern wind direction
in 2018 [%]

WS(m/s) 606 610 657 789 772 907 786

~0.4 0.3 0.3 03 122 1.0 5.8 1.6

0.5~3.3 549 234 314 423 137 400 440

34~79 298 304 410 282 382 182 355

8.0~13.8 06 177 45 29 230 00 48

13.9~ 0.0 0.0 0.0 0.0 0.6 0.0 0.0

Total 83 715 769 734 755 582 843
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Fig. 4. Same as Fig. 3 but for 2019.
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Table 3. Same as Table 2 but for 2019 [%0]

WS(m/s) 606 610 657 789 772 907 786
~0.4 0.6 58 292 00 0.6 6.1 0.6
0.5~3.3 36.8 122 182 353 89 284 266
34~79 375 330 299 430 451 1.5 593
8.0~13.8 0.6 7.9 2.2 47 257 00 1.9
13.9~ 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 749 531 503 830 797 299 878
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Table 4. Average of AT, SST, and WS during analysis period

-
A

A L8t 4.0~

A
%_

2018 2019

Code
(AwsRisy) AT SST WS AT SST WS
() () @ms) (C) (C) (ms)
6065086 -19 24 31 18 44 34
610fsch6  -12 31 47 19 40 39
YZE;’W 657-br001 -12 43 39 24 55 27
789-emp67 02 54 29 31 61 37
7724hsa 13 69 54 35 76 59
South 907-engSc 19 53 28 34 62 24
sea  786km001 24 50 35 50 40 43
Average 0.2 4.6 3.8 3.0 54 3.8

Table 5. Same as Table 4 but for northern wind direction (281.25°
~78.75°) during analysis period

Code 2018 2019
(AwsRisa) AT SST WS AT SST Ws
(C) (C) m/s) (C) (C) (mfs)
606-5086 25 23 30 12 43 34
610-fiché 28 30 53 L1 39 53
YZB;’W 657-br001  -2.7 42 43 12 55 44
789-emp67 -12 53 35 32 61 42
772-fhsa 06 68 64 37 76 68
South 907-eng5c 09 52 26 32 62 16
sea  786:km001 17 49 38 38 61 44
Average -0.9 4.5 4.1 2.5 5.7 4.3
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Fig. 6. Same as Fig. 5 but for 2019.

Table 6. Correlation coefficient and time delay of AT and SST

Cross-correlation Time delay
Code coefficient (hr)
(AWS-RISA)
2018 2019 2018 2019
606-sj086 0.90 0.80 12 12
610-fsch6 0.86 0.55 14 20
YZE;’W 657-br001  0.87 0.44 15 21
789-emp67 0.70 0.51 13 18
772-fjh5a 0.75 0.48 12 38
South  907-engsc 080 067 13 13
sea 786-km001 0.86 0.64 20 24
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