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The simulation of the precipitation and tracks of
typhoon Surigae (2021)

Shih-Jie Tsao® Shih-yi Tsao' Shih-Yao Yeh? Po-Yen Hsu'!, Horng-Syi Shen?

! Weather Center, Air Force Weather Wing

2Department of Environmental Information and Engineering, Chung Cheng Institute of Technology,

National Defense University, Taiwan

Abstract

Taiwan is encountered with water shortage crisis in 2021. We expected that Typhoon Surigae
would bring some rainfall for Taiwan, but when typhoon was away from Phillipines, it just brought
some rains for Hualien and Yilan, it didn’t have direct help to Taiwan. In this research, Surigae is
taken as the case study and we find that when typhoon encounter the environment of the smaller
OHC (Ocean Heat Content ) , it would be constrained and weakened. Even though the radius of
typhoon didn’t strike Taiwan directly, the recurving track of typhoon and peripheral circulation’s
influence to the east area is still worthy of being discussed.

In this research, we use the double neseted two-way interactive Advanced Research WRF  (
ARW ) model version 4.1.2 with 45 km and 15 km horizontal resolutions. The WRF model initial
and lateral boundary condition has been obtained from National Center for Environ-ment Predic-
tion (NCEP) , global final analyses of Global Forecasting System ( GFS/FNL) which have
1°x1° spatial resolution and we use it to simulate Surigae typhoon’s movement and recurving pro-
cess from April 21, 2021 0600 UTC to April 22, 2021 1200 UTC to explore WRF modle’s accuracy
to Surigae. BS (Bias Score ) and RMSE (Root Mean Square Error) is used to evaluate the
model performance, which means verifing simulated accumulated rainfall.

The results show that different microphysical parameter method ( WSM5 and WSM6 )
doesn’t have significant impact to typhoon path. Adopting WRF Single-Movement 5-class (
WSM5 ) microphysical parameter method which collocates with Kain-Fritsch Cumulus Parameter
can get better result, the best scheme we used in Taiwan’s rainfall simulation, and the simulated re-
sult gets the course of typhoon movement and recurvature.

Keywords : WRF Model, Surigae typhoon
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