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Fig.1 Locations of Doppler weather radars(black hollow triangles) , precipitation

phenomenon instruments(black solid dots) and typhoon tracks
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Table 1 Sample number of seven rain rate(R,unit:mm + h™') categories for typical stations
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Abstract

Based on disdrometers, Doppler radar products and conventional meteorological observation, precipi-
tation characteristics of typhoon rainstorms affecting Shandong from 2018 to 2021 are explored, and evolu-
tion characteristics of raindrop size distribution and integral parameters of typhoon raindrops are analyzed.
lgN,-D,, distribution shows that microphysical characteristics of different typhoons are different when en-
tering Shandong. Ampil (1810), Rumbia(1818), Bavi(2008) and In-Fa(2106) are more maritime-like,
while Yagi(1814) and Lekima(1909) are more continental-like. Microphysical characteristics of these ty-
phoons are quite different after passing different distance and affected by the environment. Microphysical
characteristics of Ampil and Bavi at two observation sites in north and south Shandong are similar, and rain
drop size distribution (DSD) characteristics of their convective precipitation are maritime. Microphysical
characteristics of Yagi are more continental when it enters Shandong. After moving northward, its DSD
changes into a typical continental convective precipitation in northwest Shandong. DSD characteristics of
Rumbia convective precipitation in Feicheng, Shandong Province are maritime, and change to continental
near Guangrao under the influence of cold air, and then changes to maritime type over Laiyang after mov-
ing eastward. Microphysical characteristics of convective precipitation change several times. DSD charac-
teristics of convective precipitation before Lekima denaturation are continental type (Lanling and Gao-
tang), while the spectral characteristics of convective precipitation DSD change to maritime (lLinqu and
Zhangqiu) during and after denaturation. In the process of In-Fa moving northward, the precipitation
weakens obviously, and the microphysical characteristics of convective precipitation change significantly,
from maritime in the south to continental in the north. The statistical relationships of various parameters
between continental and maritime convective precipitation are different. The p-A statistical relation of the
quadratic polynomial show that continental (maritime) precipitation generally has smaller (larger) constant
terms except for Capricorn Texas, during which continental (maritime) precipitation generally has a
slightly larger (slightly smaller) primary term and a smaller (larger) secondary term. However, Z-R rela-
tionship is complicated, and there are no significant differences between continental and maritime convec-
tive precipitation processes. Large index 0 is more likely to appear in continental precipitation processes,
while small index 6 is more likely to appear in maritime precipitation processes. In addition, the proportion
of equilibrium DSD is low, which can appear in both maritime and continental convective precipitation process.,

while the transition DSD with high proportion is more in continental convective precipitation processes.

Key words: typhoon torrential rain; raindrop size distribution; equilibrium raindrop size distribution



