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Numerical simulation research on the influence of cloud
condensation nuclei on Taiwan's precipitation from

Typhoon Maria (2018)

Shih-Yao Yeh, Horng-Syi Shen

The Weather Center of Weather Wing, R.O.C.A.F. ,Chung Cheng Institute of Technology, National
Defense University

Abstract

Typhoon Maria, the No. 8 typhoon generated in 2018, intensified into a strong typhoon on July
6 with the cooperation of the environmental field, and then weakened its intensity during the Eyewall
replacement cycle. After Rapid intensification (RI), it re-intensified to a severe typhoon on July 8. As
the path gradually moved northward and passed through the influence of cooler sea surface
temperatures, the intensity of Typhoon Maria gradually weakened; on the evening of July 10, the
periphery of the typhoon affected Taiwan, and finally landed in Fujian Province, mainland China on
the morning of July 11.

This study case is similar to the path of the northwest typhoon. The typhoon is generated from
the southeastern waters of Guam. Under the guidance of the steering flow, the typhoon center passes
through the northern waters of Taiwan, and does not pass between Keelung and Pengjiayu, and does
not meet the definition of northwest Taiwan, but it can still be called the Northwest Typhoon in a
broad sense, and finally went straight to Fujian Province in mainland China. However, due to the
influence of the peripheral circulation of the typhoon, it caused torrential rain in northern Taiwan,
causing serious disasters. For example, the accumulated rainfall of Zhuzi Lake in 24 hours reached
torrential rain level. 306 mm.

This case uses the (Weather Research and Forecasting, WRF) model version 4.2.1 for model
simulation, the simulation start time i1s 1200 UTC on July 9, and the end time is 0000 UTC on July
12. The simulation results show that the three boundary layer parameters (YSU scheme, MYJ scheme,
MRF scheme) simulated cases, the spatial distribution of 48-hour cumulative rainfall obtained is very
close to the observed value in the northern region, but the simulated cumulative rainfall in the
windward mountainous area is 250 mm The above values are quite different from the observed values.
To this end, increase the concentration of cloud condensation nuclei (Cloud Condensation Nucleus
Concentration), with WDM6 CCN concentration initial setting (CCN_CTR), CCN concentration
return to 0 (CCN_1) and CCN concentration 1000 times (CCN_11), the above operating parameters
change the non-activated concentration contained in the air The number of condensation nuclei is
used to improve the accuracy of precipitation, which will be used by future forecasters. After
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comparing the simulation results, the combination of YSU sheme and CCN 11 is the best; in addition,

the simulated position and central pressure of the surface pressure are close to the actual observation.

Keywords: Typhoon Maria, Condensation Nucleus Concentration, Accumulated Rainfall.
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