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Large scale atmospheric circulation & Extreme Heat wave in South Korea



June-July-August  
Surface Air Temperature linear trend (1979-2017)

 Weakening of meridional Temperature gradient



 Characteristics of atmospheric circulation in mid-latitude (30N-60N)

1979-2017 JJA Correlation Coefficient

Meridional Temp. gradient & 
Zonal wind at 500hPa

-0.86**

Meridional Temp. gradient & 
Eddy Kinetic energy (2.5~6day)

-0.53**

Eddy Kinetic energy (2.5~6day) & 
Zonal wind at 500hpa

0.50**



June-July-August  
500hPa Eddy (2.5day-6day) Kinetic 

energy (30-60N, 0-360E)
(1979-2017)

ECMWF Daily U wind (1979-2017)

 Eddy (2.5~6day) Kinetic energy in mid-latitudes [30N-60N] & zonal wind

[m2/s2]

June-July-August  
500hPa Zonal wind (30-60N, 0-360E)

(1979-2017)



 Characteristics of atmospheric circulation in mid-latitude (30N-60N)

Overland et al. (2015)



 Linear trend of GPH in July-August

𝑐 = 𝑈 −
𝛽

𝑘2 + 𝑙2

[C: Phase speed, U: Zonal wind, 
K: zonal wave #, l: Meridional wave #]

Zonal wave # in which phase speed is zero :  6 (l=0) 

Zonal wave #  5.5

: Large scale environmental condition may act  weather pattern 
to move slowly eastward during summer   



 Linear trend of SST in July-August 



500hPa GPH August 2016

 Linear trend of GPH in July-August



500hPa GPH 
July, 2018

500hPa GPH 
August 2018

 Linear trend of GPH in July-August



1979-2017  linear trend in precipitation during JJA

 Linear trend of GPH in July-August & precipitation in JJA



ECMWF Reanalysis dataset

 Strengthening of Indian monsoon during JJA








1979-2017  linear trend in precipitation during JJA



 Changes in atmosphere-ocean interactions in the subtropical Pacific

KMA 2018.08.17

20182018
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 Typical structure in convective forcing (OLR) during July-August heat 
wave & July and August, 2018

OLR anomalies for typical heat wave events OLR anomalies, 2018

July

August



 Changes in atmosphere-ocean interactions in the subtropical Pacific

JJA (1979-2017)



 Conclusion

Weakening of zonal 
wind in mid-latitudes

Weakening of 
meridional Temp. gra.

Weakening of Eddy (2.5~6day) 
kinetic energy

Strengthening of stationary wave 
structure in geopotential height trend

Strengthening of land-Atmosphere 
interaction in Mongolia 

Circumglobal teleconnection  wave associated with a strengthening of Indian summer 
monsoon (Anomalous high in Korean Peninsular)

Changes in the atmosphere-ocean interactions in the subtropical Pacific ocean







A favorable condition leading to Heat wave event in Korea
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