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Assessment of the Simulation Results of the Microphysical Structure of
Typhoon Cloud Systems in Western Guangdong by Two Models

LUO Ruiting', LIU Xuanzhou®, YIN Meixiang’, WEN Jingmin®
(1. Guangdong Weather Modification Centre , Guangzhou 510641 , China;2. Zhaoqing Meteorological Bureau,Zhaoqing 526000, China ;3.
Guangdong Meteorological Service Centre , Guangzhou 510641, China;4. Shenzhen National Climate Observatory, Shenzhen 518040, China)

Abstract; To enhance the application techniques of cloud model products for weather modification, this study utilizes a
variety of data sources including radiosonde, S-band dual-polarization weather radar, satellite and ground-based observa-
tions. Focusing on a typhoon cloud system in western Guangdong, it conducts a comparative analysis of the simulation
capabilities of the CMA-GD and CPEFS cloud models in terms of the horizontal and vertical physical structures, as well
as the microphysical properties of the precipitation clouds. The results indicate that: (1) In simulating the development
and evolution of the typhoon’ s cloud system, the CMA-GD model demonstrates smaller deviations in radar echo intensity
and arrival time compared to the CPEFS model; (2) For simulating macro parameters of cloud systems, the CMA-GD
model shows that the cloud top height in Guangdong is lower, the vertically accumulated liquid water content is lower,
whereas the CPEFS model overestimates these values; (3) In simulating the vertical structure of cloud systems, both
models’ predictions for the zero temperature layer was 200-300 m higher than observed, the distribution of liquid water is
close to the actual values, and the distribution of supercooled water is higher than the actual values. The CMA-GD mod-
el’ s predictions for vertical wind direction and speed were more accurate; (4) For simulating the microstructure of cloud
systems, both the CMA-GD and CPEFS cloud models significantly underestimated the mixing ratio between rainwater and
graupel. The CMA-GD cloud model was closer to the observed snow mixing ratios, whereas the CPEFS cloud model o-
verestimated them. The CMA-GD model simulated deeper snow layers with less graupel, resulting in less transformation
into rainwater. Conversely, the CPEFS model simulated deeper cloud layers, with rainwater primarily derived from the
melting of high-level ice crystals, snow, and graupel, and from the transformation of some cloud water.

Keywords : numerical simulation ;forecast verification ; typhoon cloud system ; microphysical structure ;model



