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Abstract We analyzed the structural characteristics and differences in raindrop spectrum at different precipitation stages
on the inland leeward side (LSI) and near-coast windward side (WSC) during the impact of typhoon Wipha from August 2
to 3, 2019. We used the raindrop spectrum observation data from Chongzuo National Meteorological Observatory and
Fangcheng National Reference Climate Station, combined with rainfall data and radar observation data for the analysis.
The results show that typhoon Wipha’s rainfall is mainly contributed by medium and small raindrops, with the proportion
of medium raindrops consistently exceeding 70%. The rainfall at LSI is dominated by stratiform clouds with relatively
gentle rain intensity, while the rainfall at WSC is characterized by mixed cumulus clouds with considerable rain intensity
and severe fluctuations. Raindrop concentration and diameter are significantly larger at WSC than at LSI due to the
considerable convective activity and upward velocity. The main factor for the increase in rain intensity at LSI after
typhoon landfall is an increase in raindrop diameter. Meanwhile, the increase in rain intensity at WSC after the change
from typhoon eye wall to a strong convective spiral rain band is mainly due to an increase in raindrop number

concentration. The average mass-weighted mean diameter of typhoon Wipha’s convective precipitation is 1.85 mm, with a
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logarithmic normalized intercept of 3.95 mm’’

-3 . .. . . .. . .
m °. Convective precipitation occurs in the maritime convective region at

LSI, while it occurs between maritime and continental convection at WSC.
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Fig. 1 (a) Observed track of typhoon Wipha after entering the Beibu Gulf; (b) time series of 1-h accumulated precipitation at Chongzuo station and
Fangcheng station from 0800 BJT (Beijing time) August 2 to 0800 BJT August 3, 2019
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Fig. 2 The radar combined reflectivity at (a) 1203 BJT August 2, (b) 1400 BJT August 2, (c) 1903 BJT August 2, (d) 0104 BJT August 3, (e) 0301
BIJT August 3, (f) 0503 BJT August 3, 2019. Purple dot shows the location of Chongzuo station and the brown dot represents Fangcheng station
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Fig. 3 Time series of raindrop number concentration (shaded areas), raindrop diameter (height of shaded areas), and rain intensity (red solid line) at

(a) inland leeward side (LSI) and (b) near-coast windward side (WSC) during the impact of typhoon Wipha
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Fig. 5 Scatter plot of mass-weighted mean diameter (Dy,) versus logarithmic normalized intercept (IgNV,,) in different rainfall stages at LSI and WSC.

The black curve shows rain intensity of 10 mm h". Outlined rectangles of dark blue and red correspond to the maritime and continental convective

clusters reported by Bringi et al. (2003), and the black box lists the average values of the characteristic quantities for convective precipitation in various
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Table3 Contributions of raindrops in each bin to

precipitation under different rain rates at LSI and WSC

LSIF & WSCHI 555 2

MK /mmh P Py P; Py Py Py

0<R=<2 35.38% 64.54% 0.08% 65.25% 32.61% 2.14%
2<R<S 13.08% 84.11% 2.81% 26.35% 70.62% 3.03%
5<R=<10 8.34% 85.77% 5.89% 12.27% 82.39% 5.34%
10<R<20 6.16% 90.95% 2.89%  8.37% 85.04% 6.59%
20<R<40 4.38% 93.69% 1.93%  4.98% 82.74% 12.28%
R>40 3.99% 77.75% 18.26%
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