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[bookmark: _Toc498243632]ABSTRACT
Centimeter Level Augmentation Service (CLAS) is a service that transmits positioning augmentation information to obtain centimeter-level positioning accuracy, and has been transmitted from the quasi-zenith satellite "Michibiki" since November 2018. In this study, we used the next-generation CLAS reinforcement signal developed by Mitsubishi Electric Corporation to estimate and evaluate the accuracy of Precipitable Water Vapor (PWV) with a view to real-time estimation. A special observation network was set up around the Kagoshima Local Meteorological Observatory and observations were conducted in 2022 and 2023. For positioning calculations and atmospheric delay estimation, the tropospheric delay that could not be excluded using the Saastamoinen model or CLAS augmentation information is estimated simultaneously with the rover position during precise independent positioning, and the spatial non-uniformity within the CLAS ionospheric and tropospheric correction grid is addressed. As a performance evaluation, a comparison of radiosonde observations in Kagoshima at nearby GNSS observation points is shown. As a result of the comparison, the error variation was about 3.5 mm. The variation in error is comparable to that of GNSS PWV on a moving body estimated by the Final Ephemeris (Fujita et al., 2020), and is relatively large for a fixed point. The bias factors were identified and it was found that the phase correction between the satellite antenna frequencies, the refinement of the receiver antenna parameter, the refinement of the Earth's solid tide model, and the re-estimation of coordinate values ​​were error sensitive. Challenges for real-time implementation and its accuracy evaluation is also reported. We describe the configuration and evaluation of an experimental system that implements JAVAD 4-frequency antenna, CLAS compatible multi-GNSS receiver “AQLOC”, temperature barometer, and the above-mentioned positioning algorithm for CLAS to obtain PWV at one-minute intervals by batch processing. We also report a comparison with the results obtained by post-processing.
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