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Recent global climate change has increased the occurrence of extreme weather events such as localized torrential down-
pours and linear rainbands, highlighting the growing need for observation networks that can improve forecast accuracy. In
addition to conventional ground-based and meteorological satellite observations, wide-area and high-frequency measure-
ments by CubeSats are increasingly regarded as a promising tool. In this study, we analyzed millimeter-wave observations
at 87, 164, 174, 178, and 181 GHz obtained by the low Earth orbit CubeSat Temporal Experiment for Storms and Tropical
Systems Demonstration (TEMPEST-D) (Reising et al., 2018, Proc. IEEE IGARSS), developed under NASA’s Earth Venture
Technology program and led by Colorado State University. The analysis focused on the summers of 2019 and 2020, during
which heavy rainfall events occurred in Japan. Brightness temperatures in the 181 — 164 GHz range respond to scattering
by cloud water and ice particles at altitudes of ™5 — 10 km, as well as to water vapor and atmospheric temperature, and
showed good large-scale agreement with infrared data from the Himawari satellite (JAXA) and specific humidity fields from
ECMWF Reanalysis v5 (ERAS). Furthermore, cold regions detected in the millimeter-wave channels corresponded well
with heavy rainfall areas estimated from the hourly precipitation product of the Global Satellite Mapping of Precipitation
(GSMaP; JAXA). In particular, brightness temperatures approaching 140 K are likely capturing cloud water and ice particles
in deep convective systems reaching high altitudes. We also discuss cloud structures and their temporal evolution inferred
from comparisons between 181/174 GHz data and hourly precipitation. These results suggest that CubeSats equipped with
millimeter-wave sensors can provide valuable information on cloud structures and precipitation characteristics, and have
strong potential to improve weather forecasting capability in the Asian region. We gratefully acknowledge the data support
from Prof. Steven C. Reising (Colorado State University).
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