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Marine Heat Waves Detection in Northeast Asia Using COMS/MI
and GK-2A/AMI Sea Surface Temperature Data (2012-2021)
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Abstract: This study examines marine heat wave (MHW) in the Northeast Asia region from 2012 to
2021, utilizing geostationary satellite Communication, Ocean, and Meteorological Satellite (COMS)/
Meteorological Imager sensor (MI) and GEO-KOMPSAT-2A (GK-2A)/Advanced Meteorological
Imager sensor (AMI) Sea Surface Temperature (SST) data. Our analysis has identified an increasing
trend in the frequency and intensity of MHW events, especially post-2018, with the year 2020 marked
by significantly prolonged and intense events. The statistical validation using Optimal Interpolation (OI)
SST data and satellite SST data through T-test assessment confirmed a significant rise in sea surface
temperatures, suggesting that these changes are a direct consequence of climate change, rather than
random variations. The findings revealed in this study serve the necessity for ongoing monitoring and
more granular analysis to inform long-term responses to climate change. As the region is characterized
by complex topography and diverse climatic conditions, the insights provided by this research are critical
for understanding the localized impacts of global climate dynamics.
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Fig. 1. Marine heat wave time-series detection in Northeast Asia from 2012 to 2021.
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Table 1. Event detection of marine heat wave in Northeast Asia

Event Start Peak Duration

0 2018-12-03 2018-12-12 2018-12-06 10

1 2019-06-04 2019-06-09 2019-06-07 6

2 2020-01-15 2020-01-19 2020-01-16 5

3 2020-01-23 2020-01-30 2020-01-28 8

4 2020-02-13 2020-02-17 2020-02-16 5

5 2020-03-26 2020-04-01 2020-03-31 7

6 2020-06-15 2020-06-20 2020-06-18 6

7 2020-06-24 2020-06-28 2020-06-25 5

8 2020-07-10 2020-07-28 2020-07-23 19

9 2020-08-03 2020-08-31 2020-08-18 29

10 2020-09-10 2020-09-18 2020-09-11

11 2020-09-23 2020-09-27 2020-09-26

12 2020-11-18 2020-11-23 2020-11-20

13 2021-05-11 2021-05-24 2021-05-16 14

14 2021-10-16 2021-10-21 2021-10-20 6
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Fig. 2. Marine heat wave events properties. (a) Marine heat wave duration. (b) Maximum intensity. (c) Cumulative

intensity. (d) Mean Intensity.

- 1480 -



o] e 1S QP8 4= QlTh & palo] 0024
A7t BAH R uj$- goju|she] B 4L
= 57} 910 ohfekz AL ofujgith

OISST <--> SAT : T-test

—— OISST Avg Temp: 22.41 I
0.20] ==+ SAT Avg Temp(10Y) : 22.37 n
— = SAT Avg Temp(5Y) : 22.76 1

t-stat (10Y): 7.05, p-value: 0.0 n
t-stat (5Y): -57.45, p-value: 0.0 n

o
o
G

Probability Density
o
A
S

0.05

0 10 20 30 40
Temperature(C)

Fig. 3. Sea surface temperature T-test and probability
density function comparison analysis.
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