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ATMOSPHERIC MOTIONS IN THE CUMULUS SUB-CLOUD LAYERS

By Yasuskhi MitsuTa and Safosii UcHIDA

Synopsis

Observational studies on convective motions in the planetary boundary layer under cumulus
clouds are made by the use of acoustic sounder (Sodar) developed by the authors. In the case of
small developing cumulus cloud, updraft area topped with cumulus proceeds the cloud in the boundary
layer. However, marure cumulus cloud has updraft area, delaying with descending height, which
centers the horizontal circulation. In the strato-cumulus case, cloud has no correlation with con-
vective action in the boundary layer.
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Fig. 1. Schematic figure of observational system.
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Table 1. Specifications of the Doppler sodar.

Carrier Frequency 1600 Hz
Transmitter Power (electric) 10,50,100,300 Watts
Pulse Width 50,100,250 msec
Pulse Repetition Period 10 sec
Antenna (paraboloidal dish)

Diameter 180 cm

Focal Length 58 cm

Beam Direction (zenith angle) 16°
Observation Range (height) 100 m to 420 m
Height Resolution 40 m

CMT Save Data: echo intensity &

3 components of wind velocity at every 2.5 minutes
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Fig. 2. Sketches of clouds on 5 September 1981. The center of circle is the zenith.
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Table 2 [RTHEY TH B, CHEDBOBREEE Table 2. Averaged value of each element.
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TRE—BL TR, ZEREORO R LA E 760 L %4 %7 246
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Fig. 3. The variations of radiation temperature (upper), signal intensity of sodar
(middle) and vertical velocity (lower) on 5 September 1981.

Table 3. Lifting condensation level, temperature at that level and radiation
temperature of cloud base.

T Surface Data Lifting Condensation Level “ Radiation Temperature
"€\ 7(°C) 74(CC) | Height(m) Temperature(C) | )
Case | \ 14:56 | 25.4 168 1075 14.9 \ 15.1
Casenn | 14:06| 269 160 1360 13.6 1, 15.8
Case T ‘ 15:04 . 25.1 13.6 1440 1.1 1 12.5

3 s
1w 14326

Sept. 7, 1981

Fig. 4. Same figure as Fig. 2, except on 7 September 1981.
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Fig. 5. Same figure as Fig. 3, except on 7 September 1981.
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Fig. 6. Time and height changes of eddy velocity components; #’, ’, w’ are longitudinal,
lateral and vertical eddy velocity component, respectively.
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Fig. 7. Same figure as Fig. 2, except on 17 September 1981,

Photo. 1. Photograph of cloud at 15 : 06 on Photo. 2. Photograph of cloud at 15 : 58 on
17 Scptember 1981.  The zenith 17 September 1981,
is marked by *+
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Fig. 8. The variations of radiation temperature (77), signal intensity (.S}, temperature
(77, dew point temperature (7@), wind speed (/) and wind dircction (D).
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Fig. 9. Same figure as Fig. 3, except on 17 September 1981.
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Fig. 10. Time and height changes of longitudinal eddy component,
«’ and vertical component, w’.
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