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Abstract The data of the raindrop spectrum from a ground-based disdrometer at Chuzhou weather station during summers
(June to August) of 2011 — 2013 were analyzed to investigate the characteristics of the raindrop spectrum of different precipita-
tion types. According to the precipitation rate and its temporal variation, the precipitations were divided into the convective and
stratiform precipitation. The results show that mass-weighted-averaged diameter (D,,) and normalized intercept parameter

'« m™? for stratiform

(IgN,,) were 1.67 mm and 3.91 mm ™' » m ® for convective precipitation and 1. 18 mm and 3. 57 mm"~
precipitation, respectively, implying that the convective precipitation was composed of larger drop size than those of the strati-
form precipitation. The total number concentration (N,) has a better relationship with N,, compared with I" parameter N,. The
three parameters of the I" distribution decreased as the increasing precipitation rate. The shape index (x) remains constant when
the rainfall intensity (R) is large enough. The relationships of p-A and Z (radar reflectivity)-R (precipitation rate) were also
discussed. The Z-R relationships were Z = 408R"* and Z=301R"?' for the convective precipitation and the stratiform precipita-
tion, respectively. The rain rate calculated using both the new and old ZR relations was smaller than the observed rain rate;

however, the calculated rain rate using the new Z-R relation was closer to the observed rain rate.

Key words Raindrop size distribution, Normalized intercept parameter, Relationship of ;~A, Relationship of Z-R
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Fig.1 Precipitation frequency and the contribution to the

total precipitation (The abscissa interval is 5 mm/h, the
black shaded represents the frequency distribution of
different rain rate while the gray shaded represents
contribution of the different rain rate

to the total precipitation)
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represent the frequency distribution of D,,, 1gN,, 1gNy, x and A, respectively

(The solid line represents convective precipitation, and the dashed line represents stratiform precipitation)
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Table 1 The mean value (Mean) , standard deviation (SD) and skewness (SK),
(the data in brackets is from Chen et al. (2013))

D, IgN,, lgNo " A
Mean 1.67(1.71) 3.91(3.80) 5.5 5.6 6.2
X} 3t R 7K SD 0.32(0.24) 0.29(0.22) 1.48 3.68 3.37
SK 0.76(0.29) —-1.15¢(-0.39 1.43 1.41 1.64

"""""""""""""""""" Mean  1.18(1.30)  3.57(3.45) 7.4 9.1  12.6

2 BEK SD 0.31¢0.20) 0.54(0. 25) 3.13 6. 04 8.11
SK 1.21(0.24) 0.46(—-0.18) 1.19 2.98 2.11
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Fig.4 Relationship between the various parameters and the rain rate. (a) — (f) correspond

to relationship of Nis Dy, 1gN,, 1gNy, pz» A with R

(The circles represent convective precipitation and the crosses represent stratiform precipitation.

The solid line represents the fitting curve of convective precipitation and the

dashed line represents the fitting curve of stratiform precipitation)
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(The circles represent convective precipitation and the crosses represent stratiform precipitation;

the solid line represents the fitting curve of convective precipitation and the

dashed line represents the fitting curve of stratiform precipitation)
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