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Abstract The three-dimensional strong-storm cloud model developed by the Institute of Atmospheric Physics, Chi-
nese Academy of Sciences, is used to simulate the formation, growth and decay of a deep. long-lasting tropical con-
vective system and its anvil, observed during the Egrett Microphysics Experiment with Radiation Lidar and Dynam-
ics (EMERALD) campaign. The simulation results are compared in detail with observations which include C-band
dual-polarized radar images, microphysical properties of cirrus cloud probed by cloud particle imager (CPD), as well
as macroscopic characteristics measured by polarization lidar. Furthermore, the response of water content and num-
ber concentration of ice crystals in the anvil cirrus cloud to changes in the cloud condensation nuclei concentration has

been assessed by increasing the maximum concentration of cloud droplets.

WREY  2006-09-21. 2007-03-07 Y& EH

HBHTE ERAREEEETRBIHE 40675005, VLIFA @K AR B ZERBF 525 H 06KIB170047, Mo f5 B TR R ¥ FHF L4
i H

EERN M. L. 1968 A, Masd, MlEdE. BMEENFE RIS KA . Email: jj@nuist. edu. cn



P 31 &

794 Chinese Journal of Atmospheric Sciences

Vol. 31

The most important macro features of the system, such as the phase of explosive growth, the maximum hori-

zontal radar reflectivity at different levels, the movement of the convective core, the base and top of the anvil, are

well reproduced by the model. In addition, the model is able to reproduce the micro characteristics of the anvil, such

as the water content, the number concentration and mean diameter of ice particles. Our simulation shows that heter-

ogeneous nucleation dominates the formation of ice crystals, while homogeneous nucleation also plays a role during

this process. Sensitivity test indicates that higher cloud condensation nuclei concentration leads to lower vertical ve-

locity at the phase of explosive growth, leading to less vertical transportation of water substance from lower and

middle level to upper level, and in turn, to a lower number concentration of ice crystal in the anvil cirrus cloud.

Key words tropical convective cloud, anvil, numerical simulation, cloud condensation nuclei
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Fig. 2 Temporal variation of the observed (a) and simulated (b) maximum horizontal radar reflectivity
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®3 ZMKBRERASKENZMEITE (B ¢/m’)
Table 3 Statistic quantities of maximum water content of ice

crystals in the anvil (units: g/m’)
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Fig. 9 Temporal variation of the maximum number concentra-

tion of ice crystals in the anvil
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