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Observations of a moist low-level jet into mesoscale convective system using lidars and
radiosondes
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Abstract: We conducted observation campaigns to reveal three-dimensional structure of moist low-level jets (MLLJ)
during the rainy season using ground-based water vapor Raman lidars, Doppler lidars, and radiosondes. Previous
numerical simulations indicated that MLLJs, which supply a large amount of moisture into Mesoscale Convective
Systems, sometimes rise gently toward the downwind side in very moist environment. However, these characteristics
have not been observed. Radiosonde data showed that a moist layer with over 90% in relative humidity rose from about
1 km to about 2 km above sea level with a tilt of about 0.5 degree over 100 km. Himawari satellite data confirmed a
similar gentle slant in cloud top height. The Doppler lidar detected weak updrafts typically about 0.2 m s*' within the
MLLYJ. These updrafts are likely caused by lower sea surface temperatures on the downwind side and/or weak low-
level convergence, relating to the MLLIJ's unique slant structure.
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Figl. RH and horizontal wind fields from LA, and six hour accumulated precipitation form radar observations at July
14 in 2022. (a) RH and horizontal wind at 12Z at 950hPa. (b) RH and horizontal wind at 12Z at 850 hPa. (¢) RH and
horizontal wind at 18Z at 850 hPa. (d) six hour accumulated precipitation from 18Z. In (d), magenta circles represent
the locations of observation stations; (upper left) Fukue, (upper right) Nomozaki, and (lower) Koshiki stations
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Figure 2. Observation results of radiosondes at the Fukue, Nomozaki, and Koshiki stations. (a) vertical profiles at
11:30Z. (al) relative humidity (RH) at Fukue, Nomozaki, and Koshiki stations. (a2) Equivalent potential
temperature (6,) at Fukue, Nomozaki, and Koshiki stations. (a3) Temperature (T), dewpoint (Td), temperature at a
parcel raised from 500 m asl (Tp) at the Nomozaki station. (b) The same as (a) but for at 14:30Z.
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Fig 3: Observation results at Koshiki station. (a) Time-height plot Fig. 4: (a) Brightness temperature (band
of water vapor mixing ration obtained with the RL. (b) Moisture 13) from Himawari satellite at 14:42Z. (b)
flux retrieved from the RL, DL, and radiosonde observations. (c)
Vertical Doppler velocity obtained with the DL. In (b), the magenta
line indicates the altitude where RH exceeded 90% from
radiosonde observations.

Brightness temperature along the dashed
magenta line in (a), passing the Koshiki
station. The right axes indicate the altitude
corresponding to brightness temperature,
estimated from radiosonde observations.
Red circles represent the Koshiki station.
Black dashed lines indicate the regression
line of brightness temperature.
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