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#ZEFEHE Probability Plot, prob (cum rain = 200 mm/24h)
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# == TE5R [E] Probability Plot, prob (cum rain = 350 mm/24h)
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¥ 22 53R B Probability Plot, prob (cum rain 2 500 mm/24h)
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[CRPS Boxplot] TY01-TY12 data
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ABSTRACT

Focusing on typhoon precipitation, this study adopts the neural network (NN)
technique to calibrate the bias of 0-24-h probabilistic quantitative precipitation
forecasts (PQPF) over Taiwan produced by the WRF ensemble prediction system
(WEPS) developed by the Central Weather Bureau. The goals are to explore whether
the NN post-processing technique is suitable for the calibration of typhoon precipitation
forecasts and to compare the calibration effects among different structures of NN
models.

Four NN models (three are shallow NNs and one is a deep NN) are developed and
applied to calibrate the precipitation forecasts of Typhoons Soudelor, which brought
torrential rain during the period of its passing through Taiwan. Evaluation results
indicate that the post-processing procedures improve the performance of calibration of
ensemble precipitation forecasts, especially for heavy precipitation. The simple shallow

NNs perform better than the deep learning NN model. In addition, we compare the
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forecast performance of the NN models when equal temporal weights (unadjusted) or
unequal weights are used for the training data. The results with unequal temporal
weights have lower forecast errors than the model with equal weights. This model is
then applied to other typhoons that attacked Taiwan during 1013-2015, and the finding
remains that the unequal weights of simple shallow NN can improve the calibration.
However, it is noted that the NN models in this study can correct only the values of

forecast probability, not the precipitation pattern.

Keywords: calibration, ensemble forecast, neural network, probabilistic
quantitative  precipitation forecasts, typhoon precipitation. doi:
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