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Study on the Impact of the Cloud Condensation Nuclei Con-
centration Sensitivity on the Numerical Simulation of Typhoon
Fanapi (2010)

Pei-Y1 Wy, Jian-Liang Wang and Jou-Ping Hou

Department of Environmental Information and Engineering, CCIT, National Defense University

Abstract

In this study, WRF (Weather Research and Forecasting) model is used with two settings
of the terrain heights in the Taiwan area. The WDM6 (WRF Double-Moment 6-Class) microphysics
scheme is used with different settings of the concentration of Cloud Condensation Nuclei (CCN).
With the original terrain heights, there are 4 experiments using different concentrations of CCN:
CTRL, CCN_05, CCN_10, CCN_50, where CTRL 1is the control one; the other 3 are with CCN
concentration increased by 5, 10, and 50 times of the original setting, respectively. top0, top0_05,
top0_10, and top0_ 50 experiments are set corresponding to the above 4 experiments except with the
terrain height of Taiwan set to 0. It is aimed to study the impact of the cloud condensation nuclei
concentration sensitivity on the numerical simulation of the path, intensity, and convective structure

of Typhoon Fanapi (2010) before its landing in Taiwan.

The results show that the two terrain height settings have different path simulation. However,
there is little difference in the paths among the experiments with different CCN concentrations
while the terrain height setting is the same. In terms of intensity changes, there is no significant dif-
ference among the original terrain height experiment group. The overall intensity change trends
have more obvious differences among experiments with the terrain height of Taiwan set to 0. Before
landfalling, the intensity changes of top0O and top0 05 appear to have two “weakening and deepen-
ing again” patterns, while topO 10, and top0 50 intensify continuously. They all reach their maxi-
mum intensities about 2 to 3 hours before the typhoon center landed. From the analyses of radar
reflectivity of top0 and top0 05, it can be seen that the phenomenon similar to the eyewall replace-
ment causes it to weaken and then strengthen before contacting the land. Before the simulated ty-
phoon with the terrain height set to 0 reaches its maximum intensity, the rainwater mixing ratio has
a significant negative correlation with the typhoon intensity. It can be inferred that changing the
CCN concentration will cause a difference in the typhoon convective structure, which will then af-

fect the intensity change.

Keywords: Typhoon Numerical Simulation, Concentration of Cloud Condensation Nuclei,

Typhoon Fanapi (2010), Microphysics Scheme, Terrain Height.
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