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The Linear Regression Models for Predicting Typhoon Rainfalls in Tainan

Tsai-Hung Fan
Graduate Institute of Statistics, National Central University

ABSTRACT

Following the linear regression models for predicting the typhoon rainfall over
Taipei developed by Yeh, et. al. (2001), this paper aims at the justification on the
typhoon rainfail regression models for Tainan. The models are constructed
independently in each one degree by one degree sub-domain according to initial
latitude and longitude positions of typhoons. The predictors are the surface wind
speed, the pressure, and the rainfall at Tainan, the center maximum wind speed, the
typhoon moving speed and direction, the distance between Tainan and the typhoon
center, and the Julian day number function (Neumann 1992). The observational data
employed to the model development include the hourly surface wind, pressure and
rainfall at Tainan when a typhoon was inside 118 °E to 123 °E and 22 °N to 25°N
from 1961 to 1994. The hourly, through the linear interpolations from the 6-hourly
best tracks data of Joint Typhoon Warning Center/USA, center position, the center
maximum wind speed, and the time of the typhoon occurred are also considered.

A square root transformation on the rainfalls is made to ensure the normality
assumption of the models. The resulting mean squared errors and the correlation
coefficients between observations and predictions for the 1/3/6/12 hour(s) lagged
hourly rainfall predictions are 42.6/48.5/54.3/44.8 mm’ and 0.50/0.40/0.38/0.36,
respectively; and 246/818/1968 mm?® and 0.58/0.56/0.62, respectively for the 3/6/12
hours accumulated rainfall predictions. It concludes that the regression models, both
in Taipei and in Tainan, yield smaller mean squared errors, but higher correlation
coefficients, compared with those made by the climatologic average based on the
same data. Such significant improvements show the potential of applying the
proposed regression models to the operational typhoon rainfall predictions.

Keywords: Typhoon rainfall prediction, regression.
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