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National Research Center for Disaster Prevention, Tokyo

Abstract

Size distributions of raindrops from thunderstorm clouds were measured in
northern Kanto in August 1974. Differences of the distributions were studied
with respect to the relative locations of a raindrop-sampling point within the
migrating storm echoes, which were simultaneously observed in detail by a short-
range radar. Two cases are reported in the preliminary paper. Case A is of
August lst and case B is of August 7th.

In the case A, the rainfall was brought by a small thunderstorm with echo
top at 7km at the most matured stage. The storm moved to SSE. The sampl-
ing point relatively travelled through two protuberant portions in the left flank
of the storm echo. The rainfall rate R at the point had two corresponding pesks
with a few minute time lags, respectively. As seen in the fig. 5, there existed

a strong-intensity area of ISO 3 or 5 at 2-3km level above the sampling point.
It might be said that the area descended to bring rainfall on the ground in
several minutes as actually observed. However, the possible echo from the des-
cending at the beam height did not appear on the PPI scope, due supposedly to
attenuation at the time by both a thunderstorm at the radar-site and that in
question. The characteristic form of size distributions during the two increasing
periods of R was remarkably flat in larger size range than 2-mm diameter. On
the other hand, during the decreasing periods of R, the distributions had a local
maximum at the diameter of about 2mm, which shifted to smaller size with
decreasing R (fig. 6).
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In the case B, the rainfall was associated with an intense thunderstorm with
echo-top height of 13km. The storm moved to ESE. The sampling point rela-
tively travelled through the maximum echo intensity. The change of PPI echo
intensity well agreed in the time and tendency with that of . As seen in the
REI display, of fig. 7, a strong-intensity area of ISO 5 extended from 7-km level
down to the ground. Therefore, the agreement would probably be the result
that the rainfall at radar beam level was equivalent to that at the ground.
During the increasing period of R, the characteristic form of the distributions
was approximately the same as in the case A, but Np values were larger in
median size range than those of case A. On the other hand, the drop-size dis-

tributions during the decreasing period of R were of Mashall-Palmer type (fig. 9).
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Fig. 3 Series of a PPI radar display of the small thunderstorm which brought rainfall to
the raindrop-sampling point during 1700-1733, Aug. 1. Numerals on the contours re-
present 1ISO level. ISO 1, 3, 5 and 6 correspond to R=1, 4, 16 and 32mm hr! re-
spectively. The outer boundary shown by symbol N is the full-gain radar echo.
Raindrop-sampling point is shown by X. Black circles in PPI displays at 1712, 1715,
1718 and 1726 show the relative sampling points at designated time which were displaced
corresponding o a movement of the echo.
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