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Abstract Using high-resolution simulation data of typhoon Bilis (0604), the rainfall was separated into convective and

stratiform precipitation. By comparing the cloud microphysical characteristics of the two precipitation types, their
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contributions to torrential rainfall amplification was assessed and determined as follows: (1) Before precipitation
amplification, most precipitation are stratiform, with rainfall in only a few small scattered areas convective. During
precipitation amplification, the convective proportion of precipitation increases significantly, with the mean precipitation
intensity three times of stratiform precipitation. (2) During precipitation amplification, clouds develop more vigorously
and the cloud hydrometeor content increases much more than previously. That is, both convective and stratiform
precipitations have characteristic levels of growth of cloud hydrometeors, with a more obvious increase in convective
precipitation. Meanwhile, both before and during precipitation amplification, hydrometeors content in convective
precipitation is greater than that of stratiform precipitation, with the difference between the two rain types enhanced with
increasing of surface precipitation intensity. (3) Before and during precipitation amplification, two main sources of
rainfall in the convective precipitation region can eventually be traced back to cloud water. Through the interaction and
conversion between cloud water and large liquid particles (rain drops), between cloud water and large solid particles
(snow) and between large solid particles (snow and graupel), raindrops grow, ultimately generating surface rainfall. The
processes associated with raindrop formation in the stratiform precipitation region are notably weaker. However, these
processes in stratiform precipitation during precipitation amplification are stronger than those prior, indicating that

stratiform precipitation also contributes to precipitation amplification.
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Fig. 2 The distribution of different precipitation types from 1200 UTC 14 Jul to 0000 UTC 15 Jul, 2006. The shaded areas are convective precipitation region

(black) and stratiform precipitation region (gray)
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Fig. 4 Flowchart of microphysical processes averaged from (a, ¢)1200 UTC to 1800 UTC 14 Jul, 2006 and (b, d)1800 UTC 14 Jul to 0000 UTC 15 Jul, 2006
in convective precipitation region (a, b) and stratiform precipitation region(c, d). The values shown outside brackets on the right side of microphysical processes
are the ratio of each microphysical process conversion rate to the total water vapor loss (WVL) rate, which has been spatially and temporally averaged as well
as vertically accumulated. Thick solid line arrows represent main microphysical processes larger than 10%, dash line arrows represent values between 1% and
10%, and values less than 1% are omitted. The values in brackets on the right side of microphysical processes are microphysical processes conversion rates,
unit: 10° g g s™'. Water vapor, cloud water, rain water, cloud ice, snow and grqupel are denoted by V, C, R, I, S, G, respectively, whose right side values
outside brackets are the ratio of sum of all the microphysical process conversion rates associated with each hydrometeor to WVL rate. The values in brackets on

the right side of hydrometeors represent net conversion rates
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Appendix table 1 A list of microphysical processes
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