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Study on Rainfall Measurement by Radar (st Report)

—Characteristics of Convective Rainfall based on Raindrop

Size Distribution —

Yoshiharu SHI1OTSUKI, Teruo Fustwara, Hiroshi SEINO,

and Seiji HAYAKAWA

Abstract

Particle size distribution of rain drops that was different from that of Marshall and Palmer was
observed at Hitoyoshi Radar Station in July 1969 and July 1970, It was tend to show Np=const.

at the region of D>1.5mm, and it was remarkable when precipitation rate R>20mm/hr. Using

" Np=const., the relation of radar reflectity factor Z and precipitation rate R was estimated easily

and speedily. This distribution was discussed with the use of coalescence growth theory, and the

generating point of cell and its growth were deduced.
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Fig.2 (a), (b) Time change of Z, R and Dmax
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Fig.3 (a), (b) Plots of log R against log Dmax and log Z against log Duax in
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Fig.8 Calculation diagram for estimating N from
Duax and its number
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Table 1 Example of particle-size distribution
of rain drops

Fleck dlr?)in Drop ?1112:]1 N | N, mm-lem-3
0—1 0.15 2 3.2x10t
1—2 0.30 33 1.6X10*
2—3 0.50 14 | 3.8%103
3—4 0.69 5 ‘ 9.8%102
4—5 0.88 0 —
5—6 1.06 2 2.8x102
6—7 1.23 6 7.4%102
7—8 1.39 4 4.9%102
8—9 1.55 4 4.5%102
9—10 1.70 6 6.8% 102
10—11 1.85 1 1.1x102
11—12 2.00 1 1.1x102
12—13 2.14 0 —
13—14 2.27 2 2.0%102
14—15 2.40 2 1x10°
15—16 2.53 4 4.1%102
16—17 2.65 0 —
17—18 2.76 0 —
18—19 2.87 1 1.1x102
19—20 2.98 0 —
20—21 3.11 0 —
21—22 3.22 0 —
2223 3.32 1 1.1x102
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Fig . 12 Example of determination of contribution
ratio which means the proportion of rain in-
tensity of small raindrop size range to the total
rain intensity. In the figure, rain intensity of
the size range from 0 to 1.4mm is 10% of

total rain intensity
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Fig 13 (a),(b),(c) Generating points and time of
convective cell estimated with the use of coales-
cenceg rowth theory for the shower at 1408—
1414, 1442—1500 and 1531—1550 in July 13, ’69
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