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Understanding changes in clouds and precipitation associated with global warming is crucial
for monitoring the state of the Earth’s climate, advancing our understanding of climate change
mechanisms and future projections, and improving societal resilience through the early detection of
water-related disaster risks such as heavy rainfall and flooding. As part of its efforts to promote the
effective use of radio spectrum resources, NICT has conducted long-term research and develop-
ment on technologies for observing the distribution and characteristics of clouds and precipitation,
which strongly affect the propagation of microwave and millimeter-wave radio waves. This paper
reviews the history of spaceborne precipitation and cloud radars developed through these activities,
focusing on the Global Precipitation Measurement (GPM) and Earth Cloud, Aerosol and Radiation
Explorer (EarthCARE) missions. NICT’s technical contributions and future perspectives are also
presented.
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EarthCARE CPR cloud fraction (2024/07-2026/06)
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ARC: Active Radar Calibrator

ATLID: Atmospheric Lidar

BBR: Broad-Band Radiometer

CPR: Cloud Profiling Radar

CRL: Communications Research Laboratory

DPR: Dual-frequency Precipitation Radar
EarthCARE: Earth Cloud Aerosol and Radiation
Explorer

ESA: European Space Agency

HG-SPIDER: High-sensitivity Ground-based SPIDER
GMI: GPM Microwave Imager

GPM: Global Precipitation Measurement

GSMaP: Global Satellite Mapping of Precipitation
JAXA: Japan Aerospace Exploration Agency

KaPR: Ka-band Precipitation Radar

KuDPR: Ku-band Doppler Precipitation Radar

KuPR: Ku-band Precipitation Radar

MDS: Mission Demonstration test Satellite

MSI: Multi-Spectral Imager

NASA: National Aeronautics and Space
Administration

NASDA: National Space Development Agency of
Japan

NICT: National Institute of Information and
Communications Technology

Pi-SAR: Polarimetric and interferometric airborne
Synthetic Aperture Radar

PMM: Precipitation Measuring Mission

PR: Precipitation Radar

RRL: Radio Research Laboratory

SAR: Synthetic Aperture Radar

SPIDER: Special Polarimetric Ice Detection and
Explication Radar

TRMM: Tropical Rainfall Measuring Mission
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