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ABSTRACT

To understand and predict the rainfall associated with a typhoon is one of the most concerned issues
in both the operational weather forecasting and the theoretical study. This paper aimed at the demonstration
of developing a typhoon rainfall prediction model for Taipei based on linear regressions. The models were
constructed independently in each one degree by one degree sub-domain according to initial latitude and
longitude position of typhoons. The predictors were the surface wind speed, the pressure, and the rainfall at
Taipei, the center maximum wind speed, the typhoon moving speed and direction, the distance between
Taipei and the typhoon center, and the Julian day number function (Neumann 1992). The observational data
employed to the model development including the hourly surface wind, pressure and rainfall at Taipei when
a typhoon was inside 120 °E to 125 °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 were also considered.

We found that the distributions of the typhoon rainfalls at Taipei, especially those of the hourly
rainfalls, do not resemble the normal distribution. Improvements therefore were made by taking a simple
square root transformation on the rainfalls. Verifications of the regression rainfall prediction models showed
that the mean squared error and the correlation coefficient between observations and predictions for the
1/3/6/9/12  hour(s) lagged hourly rainfall predictions are 18.5/24.5/23.0/22.2/23.0 mm’ and
0.63/0.52/0.52/0.56/0.46, respectively; and 115/328/566/888 mm’ and 0.71/0.59/0.71/0/71, respectively for
the 3/6/9/12 hours accumulated rainfall predictions. It showed that the regression models resulted in smaller
mean squared errors, but higher correlation coefficients, compared with those predictions by the climatalogy
average based on the same data. Such significant improvements show the potential of applying the proposed

regression models to the operational typhoon rainfall predictions.
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