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Plain Language Summary: This study intends to diagnose an extraordinary heatwave (HW) in 2018
that the Korean Peninsula (KP) has experienced extreme heat throughout July and August with the
highest temperature and longest consecutive hot days on record since 1907. The causes of these
abnormal temperature patterns were examined with the difference from other episodic events as in
1994.

(a) tmax & prep [JUL, 2018] (b) tmax & prep [AUG, 2018] (c) 2500 & UZ00 & UVES0 [JUL, 2018 (d) Z500 & U200 & UVB50 [AUG, 2018]
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Figure 1. Composite anomalies of (a, b) daily T _max (shading, °C) and precipitation (contour, mm
day-1), (c, d) 500-hPa geopotential height (shading, m), zonal winds at 200-hPa (black contour, m
s-1), and horizontal winds at 850-hPa (blue vector, m s-1) and red lines denote 5,880 m, (e, f)
specific humidity at 850-hPa (shading, kg kg-1) and vertical velocity at 500-hPa (contour, Pa s-1),
and (g, h) total cloud cover (shading) and evaporation (contour, mm day-1) (multiplied minus 1)
for HWs during July (left panels) and August (right panels). The red lines in (¢) and (d) denote
5,880 m for geopotential height at 500-hPa.

* The prolonged HWs in the KP is affected by the anticyclonic circulation related to the northern
Pacific High (NPH) with abnormally less rainfall from July to August.

*  The results suggest that a modon-like blocking with the northwestward expansion of NPH and a
cyclonic anomaly in the east China Sea from July to August causes the strong static atmosphere
in the mid-latitudes and seems to have played a crucial role.

* Low precipitation and massive evapotranspiration with the persistent insolation in July 2018
influenced the dry condition at the surface.

*  Further studies on the northward expansion of the NPH and its association with jet streams are

required in the context of vulnerability of HWs and the contribution of anthropogenic causes.



