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Statistical study with GMS-05 data on precipitation and wind
strength over Taiwan area during typhoon invation

Peter Da-Gang Pan  Kuei-Pao Lu

Weather Center, Weather Wing, C.A.F. R.O.C.
ABSTRACT

Typhoons are one of the main natural disasters that often inflict severe damages to the Taiwan
area. Based on climatic data for the past 20 years, Taiwan is a typhoon-prone country, where it is hit
annually by at least four typhoons of varying degrees. The strong wind and heavy rainfall that often
accompany these storms, poses a serious threat to people’s lives and property. In addition, it also
causes a tremendous inconvenience to everyone, and may temporally halt the island’s industrial
output. However, the Centra] Mountain Range, which runs from the northern part of the island to
the southern part, has a pivotal influence over a typhoon’s approaching path, resulting in further
complications in the storm’s wind strength and rainfall forecast.

. Typhoons that develop at different regions own different characteristics (Pan, 2001). Therefore,
this study dividing these tropical storms into two separate classes. One class is the genesis of
westward-moving typhoons in the Western Pacific Ocean, the another is the development of
northward-moving typhoons from the South China Sea. The island is subsequently divided into four
research areas--- northern, central, southern and eastern Taiwan. A statistical regression equation is
employed in calculating the correlation of the wind intensity and rainfall from satellite images
focused on each respective research area. Due to the fact that the typhoon’s directional movement
plays a. key role in forecasting the wind strength and rainfall, this research seeks to find the
correlation of a typhoon’s track with the satellite image gradient, and thus by using this information
to predict the typhoon’s future movement,

Results indicate the correlation of satellite images of westward moving typhoons for each
res.earch area with the rainfall can reach ag high as 0.6, but for central Taiwan it merely reaches 0.4.
This shows .that the terrain has the most profound affect over the leeward side of central Taiwan.
The correlation with the wind strength is in between 0.5 to 0.56, where it is lower for the central and
::::‘; I;a:::’ef :};eoijlan.d. As for northern moving typhoons, the correlations are much higher,

+/ With the wind, and 0.6 with the rainfall (correlation with eastern Taiwan
reaches as high as 0.8).

| In regards to applying satellite image data in predicting a typhoon’s track, the accuracy is

higher for western Or northwestern moving cyclones. If 24 hour-averaged satellite images are

analyzed, th ision i .
y € precision in forecagt of southward moving typhoons is greatly enhanced.
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