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Water Vapor Lidar Observation for Low Level Moist Inflow Associated with Local Heavy
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Abstract: We have been conducting observation campaign with two water vapor Raman lidars (RL) that emitted laser
pulses at wavelength of 355 nm and estimated water vapor mixing ratio (WVMR) vertical profiles at Nagasaki and
Shimokoshiki to understand moisture structures associated with local severe precipitation during warm season since
2020. We succeeded in observing two events of low-level humid inflows associated with local severe precipitation on
June 25, 2020 and July 10, 2021. In both events, the RLs observed very humid low-level inflows associated with
local severe precipitation. These results indicate the existence of the humid inflows into local severe precipitation,
consistent with previous numerical simulations and data analysis. In the 2021 event, low-level water vapor mixing
ratio at Shimokoshiki station began to increase a few hours before the onset of local heavy precipitation, suggesting
possibility of local severe precipitation nowcasting with a use of water vapor lidars.
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Figure 1 : (a)WWMR (color) and horizontal wind (arrows) at 535 m asl estimated from local analysis
provided by JMA at 03 JST June 25, 2020 with observed six—hour accumulated rainfall (magenta lines
from 50 mm every 100 mm) from 00 JST June 25. (b) and (¢) time—height plots of WVMR obtained from
the RL observation at Nagasaki and LA, respectively. (d)hourly rain rate observed at Sasebo.
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Figure 2 (a)WVMR (color) and horizontal wind (arrows) at 535 m asl estimated from local analysis
provided by JMA at 00 JST July 10, 2021 with observed six—hour accumulated rainfall (magenta lines
from 200 mm every 100 mm) from 00 JST July 10. (b) and (c¢) time—height plots of WVMR obtained from
the RL observation at Nagasaki and LA, respectively. (d)Hourly rain rate observed at Shibisan.
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