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Abstract: Some features of raindrop spectrum in stratiform clouds in spring 2003 of Shaanxi were observed
and analyzed in this paper, which are closely associated with precipitating weather systems. The precipitat-
ing mixed clouds with deeper cold and warm cloud layers have an appropriate level configuration, and their

% and the spectra of raindrops are wider up to

raindrop number concentrations are bigger up to 10° m
0.32 cm. Conversely, the stable clouds have a smaller number concentration (10 m *) and a narrower
spectrum width (0. 22 cm). The raindrops under 0.1 cm in diameter accounted for more than 80% of the
total concentration, while the contribution to rainfall intensity is less than 20%. Actually, the 0. 1—
0.2 cm across raindrop is a major component of rainfall intensity, which accounted for an average 48 % —

77%. The majority of raindrops had a non-monotonic decreased spectral distribution, and the three-param-
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eter fitting formula n(D,) = n,D*e* is better than the exponential distribution n(D;) = nye"
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Table 1 Two precipitation processes on 1 and 5 April 2003
41 Hid# 455 Hid#
i %4 At Q Q At Q: Q bipt Aty Q 2 - Q: Q it
/BT mm Q: BT Jmm Qu e /BT Jmm Qs At /BT /mm Qs e
! ’ /% ' ' /% ' ' % ! %
22—24 ) 22—24 ) 9—11 9—1
TG H 25.1 53.18 25.1 53.18 19 2.0 4.24 2.0 4.24 18
0—10 0—10 8§—12 8§—12
Vg % 2—13 33.6 78.14  8—13 7.3 16.98 11 13—20 1.3 3.02 13—20 1.3 3.02 25
H 3—20 17.6 37.96  8—20 11.5 24.95 24 15—20 2.7 5. 86 15—20 2.7 5. 86 11
HEL 5—13 8.1 32.93  8—13 7.0 28. 46 22 14—16 0.9 3. 66 14—16 9 3. 66 8

Aty BEKGE 1 I E] L Qu « el e Ao < LIRS 11 B (W) Qa2 RIS AR I A 5 Qo R Qs 4 4 S A A B A

At1 precipitation duration, Qi process rainfall, Atz observation starting and ending time, Q2 observation of process rainfall. Qi ,Qs the average rainfall

in April and May.
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Table 2 The average characteristics of the raindrop size distribution for 1 and 5 April 2003 precipitation processes

i

D/mm

Z

/ / I / 7.7
wa N - — N NN @ T e A7
/ /m—3 » mm—1 0-7 1.1 1.5 1.9 2.3 2.7 3.1 35 /m /70 g m /70 h-1 /70 m—3 /70
1 n1 (D) 237.91 76.79 40.10 20.41 5.17 3.03 2.11 154, 21 0. 1350 2.811 2157.2
TN 5 n5 (D) 203.86 52.56 5.74  0.28 104.98 1.47 0.0338 3.99 0.472 5.96 78.3 27.55
An=n1—ns 34.05 24.23 34.36 20.13 5.17 3.03 2.11 49,23 0.1012 2.339 2078. 9
1 n1 (D) 318.97 94.14 33.57 5.0 1.83 1.04 0.22 181.92 0.1904 1.5586 676.9
Wi 5 n5 (D) 131.71 50.03 8.36  2.24 76.94 2.36 0.0325 2.78 0.506 3.08 122.0 5.55
An=n1—ns 187.26 44.11 25.21 2.78 1.83 1.04 0.22 104. 98 0.0579 1. 0526 544.9
1 n1 (D) 215.58 77.31 19.52 7.39 1.31 128. 44 0.0648 1.097 370.5
MW 5 n5 (D) 186.02 95.95 7.01 2.03 0.05 116.42 1.10 0.0481 1.35 0.724 1.52 149.9 2.47
An=n1—ns 29.56 —18.64 12.51 5.36 1.26 12.02 0.0167 0.373 220. 6
1 n1 (D) 358.56 135.51 15.54 2.17 204,71 0.0777 1.146 224.5
fEZ 5 n5 (D) 272.16 54.76 1.49 131.36 1.56 0.0360 2.16 0.466 2.46 58.4 3.84
An=n1—ns 86.40 80.75 14.05 2.17 73.35 0.0417 0. 680 166. 1
6

D A3 R4 I BLAR 9 (mm) o N2 B0 B (m—3) ,Q MK & it (g »
mm ™D EAREHACER 4 1S BRI

(m™—3 «

m~3) I (mm « h— 1), Z. 5535 4R F (mm
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D: the average raindrop diameter (mm) . N the total concentration of raindrop (m~3) .Q: rain water content (g * m™3), I. rainfall intensity (mm « h—1).

Z . radar reflectivity factor (mm—6 «

precipitations.

m~3).n: mean spectral density (m™3

mm~ 1), subscript values representing each of the 1 and 5 April 2003
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Fig. 2 The average raindrop size distributions for (a) rainfall process on 1 April 2003,
and (b) rainfall process on 5 April 2003
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Table 3 The rainfall intensity contributions

from raindrop of different diameter

T e Ny L
H/H N I
FH o 80.8 9.5 48.7 26. 2 15.9
31/3—1/4 P§4¢  80.5 9.1 77.1 13.2 0.6
5/4—6/4 M 87.1 16.0 63.2 16.9 3.9
fEZ 81,7 15.0 66.7 7.5 10.9
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159 statistic sample numbers, N the total concentration of raindrop, I:
rainfall intensity, N1: the raindrop concentration with average diameter
less than 0.1 cm, I1,I2,I3 and I : the rainfall intensities of raindrop in
average diameter less than 0.1 em. 0.1—0.2 cm, 0.2—0. 3 cm and more

than 0.3 cm, respectively.
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Fig. 3 The fitting raindrop size distributions in Baoji region for (a) rainfall process on 1 April 2003,

and (b) rainfall process on 5 April 2003
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