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Plain Language Summary: This study investigates the cloud top height (CTH) and storm height
(SH) characteristics of heavy rain clouds from Tropical Rainfall Measuring Mission (TRMM)
measurements. Continental heavy rainfall (e.g., Central Africa and the United States) is characterized
by high SH under the strong instability and relatively dry conditions. In contrast, heavy rain events in
Korea and Japan are mostly related with the lowest CTH, SH, and ice water content under the
thermodynamically near-neutral but humid environments, representing unique monsoon feature in
the world. Similar SH and humid features are also found in the northwestern Pacific; however, this
region exhibits high CTH and CTH—SH values in the highest convective instability condition.

United States Korea and Japan Central Africa Northwestern Pacific
CTH: 13.2 km 12.6 km 14.3 km 14.2 km
SH: 10.5 km 8.3 km 10.4 km 8.7 km
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CAPE: 853.0 J kg™ 544.5 J kg 1142.5 J kg™ 1503.2 J kg
TPW: 40.7 mm 59.2 mm 47.6 mm 62.2 mm
ConQ: 0.12g m2s- 0.38 g m2s-1 0.08 g m2 s 0.29 g m2 s
Precipitation: 94.9 mm 180.7/220.9 mm 171.3 mm 268.1 mm
(land)

Figure 1. The 12-yr (2002-2013) summer (June-August) mean cloud top height (CTH), storm height
(SH), polarization corrected temperature at 85 GHz (PCT8S), convective available potential energy
(CAPE), total precipitable water (TPW), column-integrated water vapor flux convergence (ConQ),
and precipitation for extreme heavy rain clouds (> 40 mm h') over four interested areas.

* CTH of heavy rainfall is estimated using VIRS brightness temperature and reanalysis data.
* Continental (oceanic) rainfall regimes are characterized by relatively high (low) SH.

* Heavy rain events with lower CTH/SH in Korea/Japan appear to be very unique in the world.



