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Development of novel ground-based microwave radiometer for earth science
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We have developed a wideband receiver system to apply a next-generation
microwave radiometer to millimeter-wave spectroscopy for the high-resolution and high-precision
monitoring of water vapor behavior. The new radiometer is suitable for not only space geodetic
techniques such as very long-line baseline interferometry (VLBI) and GNSS, but also field
measurements such as monitoring volcanic activities and cumulonimbus cloud generation. We have
succeeded in developing a prototype of the complete receiver system, which has a wide-bandwidth feed

of 16-62 GHz for measuring three frequency bands, namely, 16-32 GHz (water vapor), 28-38 GHz
(liquid water), and 51-62 GHz (oxygen), although we were forced to change our schedule owing to the
COVID-19 pandemic. We have also developed low-cost multi-GNSS receivers and a simulation tool to
estimate tropospheric wet delays using a numerical weather model in order to evaluate the values
obtained using the new radiometer.

GNSS VLBI
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