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Data assimilation using a mobile water vapor Raman lidar for forecasting heavy precipitation
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Abstract:  Vertical profiles of water vapor mixing ratio (qv) obtained with a mobile Raman lidar (RL) are assimilated

into the Japan Meteorological Agency non-hydrostatic model using three-dimensional local ensemble transform

Kalman filter as a feasibility study. Comparison of forecast and analysis of humidity field with precipitable water
vapor (PWV) observed by Global Navigation Satellite System (GNSS) on surface indicates that data assimilation of
vertical profiles of qv reduces errors in forecast and analysis of humidity field. However, that degrades estimation of

humidity field in the late of the data assimilation period. The assimilation of qv produces heavy precipitation three

hours prior to the actual precipitation, causing cold outflow prevailing on surface in the model domain. The cold

outflow accompanied by the early precipitation decreases PWV around thunderstorms, resulting in increasing errors

in the late of the data assimilation period.
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Figure 2. Time-height hiot of gv observed by the
Raman Lidar at Tsukuba on August 17, 2016.
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Figure 2. Analysis increment of PVW between at

12UT in TEST experiment.
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Figure 3. Time series of bias and RMS between

ensemble means of PWV in TEST and

GNSS-observed PWV.
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