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Optical and radio observation sysytem for measureing the spatio-temporal
distribution of water vapor
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We have developed a coordinated optical and radio observation system,
combining a Raman lidar and a hyper-dense GNSS receiver network to monitor the high spatio-temporal
water vapor distribution near the Shigaraki MU observatory, Japan. A total of ten dual-frequency
GNSS receivers were installed with a horizontal spacing of 3-4 km surrounding the MU radar. Near
real-time evaluation of GNSS-derived precipitable water vapor (PW) was performed by using the
products of the Real-Time Clock Estimation (RETICLE) system. A new calibration technique for
water-vapor Raman lidar was established referring to both GNSS-PWV and the grid point values from
the meso-scale numerical model. We have constructed a data set of the horizontal distributions of
GNSS-PWV and the vertical profiles of water vapor mixing ratio from 2016 to 2018. Further, we
studied the local inhomogeneities of water vapor distributions that are associated with the
formation of convective clouds before torrential rains occur.
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