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Contribution of low-level moisture for initiation and development of cumulonimbus
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'Meteorological Research Institute, 1-1 Nagamine, Tsukuba, Ibaragi 305-0052

Abstract: Initiation and development of a cumulonimbus initiated by sea breeze (SB) on 2 September 2018 near
Tokyo International Airport were clearly observed by Doppler lidars and radars. The east-southeasterly SB produced
strong convergence exceeding 5x10- s™! near ground with northeasterly ambient inland wind on ground, resulting the
initiation of the cumulonimbus. At 10:35 UTC the first radar echo of the cumulonimbus was detected and, then, at
11:00 the cumulonimbus passed over a water vapor Raman lidar, which provided vertical profiles of water vapor
mixing ratio (WVMR). The RL observation results indicate the increase of WVMR at low-level from 09:00 to 11:00.
Convective Inhibition (CIN) was calculated by RL data set and vertical profiles of pressure and temperature obtained
at Tateno. The CIN increased from -33 J/kg at 09:00 to -7 J/kg at 11:00, indicating that the low-level moisture
increase had large impact on the initiation and development of the cumulonimbus.
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Figurel: A PPI image of Doppler velocity observed
by the DL2 at elevation of 0.7°. Black and orange
arrows represent SB and ground wind. Solid blue and
pink dotted lines indicate radar echo exceeding 10
dBZ and SBF, respectively.
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Figure 2: Time-height plot of WVMR observed by
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Figure 3: WVMR at altitudes of 60 m and 285 m
the RL, WVMR at ground, and
precipitable water vapor observed by the nearest
GNSS station.
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Figure 4: level of free convection (LFC) and
convective inhibition (CIN) calculated with the RL
data set. Note that vertical profiles of pressure and
obtained high-altitude
meteorological data at Tateno, Ibaraki
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