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Abstract: Due to the influence of surface and other factors, the raindrop size distribution characteristics of
rainfall in mountainous and plain areas have significant differences in some cases. Understanding their
differences in mountain and plain is useful to deeply learn the microphysical characteristics of rainfall and
improve the accuracy of radar quantitative precipitation estimation (QPE) with different underlying sur-

faces. Based on the raindrop spectrum data {rom laser optical disdrometer and the rainfall data from automatic

* [ERZE AR (2018 YFC1507502) Rl AR A R4 R 4 BHIF L 4: 351 H (2018SDQN14) S [R] %% Bf
2020 4E 5 A 13 HikHis 2020 4E 12 J 20 H & E R
F—AEE R, EEMNFHERRL N YIS . E-mail: chengcheng. shadow(@163. com
R KRR AT R A SO 6 U 5T . E-mail : zhanglejian@ cma. gov. cn



BT 8 S AR A5 < It L DX Y Tt X 2 R 5 9% R AiE 43 BT 831

weather stations over Beijing during summers of 2017 and 2018, the representative mountain-area Yanqing
Station and plain-area Daxing Station were selected. The raindrop size distribution characteristics of con-
vective and stratiform rain types at the two stations were studied by the rain type classification method. The re-
sults show that the contribution of rainfall intensity (R) greater than 5 mm « h™' with lower frequency to
the total rainfall is dramatically larger than that (mountain/plain station is 33%/29%) less than or eaqual
to 5 mm + h™! with higher frequency (both stations are 86 %) in the Beijing summer. Further research in-
dicates that convective rain spectra has larger mass-weighted mean diameter D,,, logarithmic generalized
intercept parameter lgN, and distribution spectrum width than the stratiform rain spectra. Comparing the
two stations, we find the D,, (IgN,) of different rain types at Yanging Station (mountain station) is larger
than (less than) that at Daxing Station (plain station), indicating that the mountain area raindrop size is
larger while number concentration is lower. Compared to foreign classical convective spectra, the convec-
tive rain spectrum at mountain (plain) area is more inclined to the continental (maritime) convection. Re-
lationships among D,,-R, 1gN,-R, p (shape)-A (slope) and Z-R are in accordance with the classical find-
ings, but the fitted parameters are different from those of other areas, which means the variations by dif-
ferent researches. The ZR fitted relationships between Yanqging and Daxing are Z = 764R"“* and Z =
386R"*, of which the Z-R relationship at Daxing Station is consistent with Z=300R"*", which represents
the summer convective precipitation while the Z-R relationship at Yanqing is distinct from Z=300R"*, re-
vealing the rainfall difference between mountain and plain.

Key words: raindrop size distribution, Gamma distribution, D,-lgN,, distribution characteristic, Z-R rela-
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Fig. 1 Velocity of (a) un-quality control and (b) quality control effects of one minute

raindrop size distribution with drop counts with a number scale on the right

[ The black line indicates the Brandes et al (2002) empirical velocity and

two blue lines represent the £60% velocity, drops to be controlled are in the red circle]
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Fig. 3 Frequency distribution of the rain with different intenstities (solid line) and accumulated

contribution to the total rainfall (dashed line) of (a) Yanging and (b) Daxing stations
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Table 1 The Gamma distribution parameters derived from the composite

raindrop spectra using the truncated moment method

N No/(mm™!7# « m™3%) ” A/mm™!
Mk E  — - L \
HE PR K% S PR KM% HE PR KM%
X}z Bk 3029 11239 1. 09 1. 10 2.04 2.59
JZ2R = FEK 5943 9659 2.55 1.08 4.03 3.98
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Fig. 7 Scatter plots of D, -lgN,, for convective (red) and stratiform (blue)

rain types of (a) Yanqing and (b) Daxing stations

[Black error bar gives the average Dn-lgN,, and SD of different precipitation types,

two gray rectangular boxes are the continental and martime convective ranges

proposed by Bringi et al (2003), black dashed line is the stratiform

boundary proposed by Bringi et al (2003)]
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Fig. 9 Scatter plots and fitted curves (black line) of y-A values for convective rain of
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Table 2 The ZR relationship and correlation

coefficients at Yanqing and Daxing stations

B ZR K& LB 7
Z=T64R!-20 0. 848

S PR Z=300R!" 0. 843
Z=200R!- 50 0. 830
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