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LESSONS LEARNED FROM EARTHCARE/CPR DEVELOPMENT AND IN-ORBIT OPERATIONS

Abstract

Earth Cloud Aerosol and Radiation Explorer (EarthCARE) is a collaborative Earth observation satel-
lite mission between Japan and Europe aimed at gaining deeper insights into the aerosol-cloud-radiation
interactions. The mission contributes to reducing these uncertainties in cloud microphysics, thereby
enabling more reliable global climate change projections. The EarthCARE satellite was successfully
launched by a SpaceX Falcon 9 rocket from Vandenberg Space Force Base, California, USA on 28th May
2024. It is currently under the measurement/operation phase at an altitude of approximately 400km in
a sun-synchronous orbit. Four measurement instruments onboard the EarthCARE simultaneously and
synergistically observe aerosols, clouds, and Earth’s radiation budget. Cloud Profiling Radar (CPR) de-
veloped by the Japan Aerospace Exploration Agency (JAXA) and the National Institute of Information
and Communications Technology (NICT), is one of these instruments. It features a 2.5m-diameter main
reflector and a W-band 1.5kW transmitter and receiver. This sensor can observe cloud vertical struc-
tures, including doppler velocity, which has never been observed before from space. The European Space
Agency (ESA) developed the other three components: the Atmospheric Lidar (ATLID) for vertical struc-
ture of aerosols and thin clouds; the Multi-Spectral Imager (MST) for horizontal distribution of clouds and
aerosols; and the Broad-Band Radiometer (BBR) for radiation fluxes at top of the atmosphere. JAXA in-
troduces the lessons learned from EarthCARE/CPR development in each phase of design, manufacturing,
assembly, integration, verification, testing, and operations. Since the EarthCARE is a complex mission,
the lessons learned includes several aspects. For example, there are a lot of positive lessons learned from
the good collaboration between ESA and JAXA including the industries especially for AIT (assembly,
integration, and testing) phase, the mis-understanding of the requirements which were caused by the
differences of each standards and cultures, the deep technical lessons learned from the development of the
key unit, and the way of thinking for the project management and systems engineering, etc.



