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Abstract Based on three laser optical Parsivel disdrometers installed at different heights on meteorological
tower, the vertical distribution characteristics of raindrop size distribution (DSD) and the influences on rainfall
measurement by radar in the lower atmospheric boundary layer were investigated, during 31 precipitation episodes
in Beijing from June to August 2020. The results show that the break-up process is dominant from 280 m to 140 m,
which leads to the decrease of large scale raindrops and the increase of small scale raindrops. Whereas, from 140 m
to ground, the collision-coalescence process is dominant on the falling path of raindrops, which leads to the
decrease of large and small scale raindrops and the increase of medium scale raindrops. Because of the great
influence on DSD by break up, large scale raindrops in convection rain decrease rapidly with height. The DSD of
convective rain in Beijing is different from oceanic-like cluster and continental-like cluster. Due to the change of
DSD with height, characteristic parameters of rainfall vary nonlinerly. A Z-R mismatch error would be caused
when using ground precipitation data for correction of the meteorological radar rainfall estimation, which is heavier
in stratiform and light rain.
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Table 2 Mean value of R, Z, and Nt
- R VA Nr
WA
Om 140 m 280 m 0Om 140 m 280 m Om 140 m 280 m
CR 13.00 11.97 11.44 13280 17143 18604 787.0 839.1 618.3
SR 1.49 1.35 1.26 610 542 558 227.5 241.3 195.5
LR 0.34 0.30 0.29 68 51 66 93.8 99.7 75.5
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Xt bt 24 ZAEARAERS, TR Y AY 46 X 5 22 A A
XRZEWMR 3P 4~551 R, ATLAE W, 140 m
() Z 5 T 1Y R ST 1Y Z-R & 2 0 T 280 m 1) Z
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Table 3 Z-R mismatched error

S—F L A
I i — - — -
> Reuxtistzs  RADY  Rugixfinsss  RAIX
(mm-h™") TRE/% (mm-h™") TRE/%
CR 1.71 4.69 1.07 3.24
SR -1.23 28.16 -0.27 4.76
LR —0.23 15.57 0.31 17.57
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