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Evaluation, Calibration and Economic Value Analysis of the 0-24h
Probabilistic Quantitative Precipitation Forecasts (PQPFs) from WRF
Ensemble Prediction System in Taiwan

Hui-Ling Chang*, Kuan-Ju Chen*, Hochin Chang®, Chia-Jung Wu', Yu-Jhen Liu*, Tsorung Wang*, Jing-Shan
Hong', and Shu-Chih Yang?

1. Central Weather Bureau, Taipei, Taiwan
2. Department of Atmospheric Sciences, National Central University, Jhong-Li, Taiwan

Abstract

This study aims to develop probabilistic quantitative precipitation forecasts (PQPFs) associated with
typhoons by utilizing WRF ensemble prediction system (WEPS) developed by Central Weather Bureau (CWB).
The ultimate goal is to provide more valuable precipitation forecast products associated with typhoons based on
the WEPS and help users optimize their decision making and obtain maximum economic benefit using the
PQPFs.

Forecast evaluation results show that the ensemble spread can well represent the forecast uncertainties.
The PQPFs have good discriminating ability but also obvious biases. The reliability and discrimination decrease
with increasing precipitation thresholds. Verification results from different areas show that the reliability over
plain areas is better than that over mountain areas, but the result of discrimination is just opposite. This result
reflects that the PQPFs over mountain have better rainfall pattern but also more obvious wet bias than that over
plain. The non-parametric Mann—Whitney test indicates that the better rainfall pattern over mountain area than
over plain area is statistically significant.

Because the WEPS has obvious wet bias, we adopted Linear Regression (LR) and Artificial Neural
Network (ANN) techniques to calibrate the PQPFs. Calibration results show that calibration effect of the LR and
ANN methods are quite similar, but the ANN needs more computational resources and training samples to
establish a stable calibration relationship. Economic value analysis shows that compared with deterministic
ensemble forecast products, the probabilistic ensemble forecast can obviously offer more economic benefit to a
wider range of users.
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