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Evaluation of objective blending strategy for very short-term
multi-source quantitative precipitation forecast

Chen-hsin Liu*, Chih-yung Feng®, Shih-hsuan Yeh?, Treng-shi.Huang?
Manysplendid Infotech®, Weather Forecast Center, Central Weather Bureau®

Abstract

The goal of this research is to develop a blended forecast from multiple heterogeneous quantitative precipitation
forecast products, which have different skill in the very short-term 0-3 hour, 3-6 hour and 6-12 hour period.Through
objectively evaluating the skill of the source forecasts, an overall improved forecast guidance to the 0-12 hour
forecast may be generated from selecting the best performing forecast or blending the forecast through proper
weighting.However, in the real-time forecast operation, the optimal approaching of blending to minimize human
intervention and supervision needs to be assessed.

In the research of Liu et al. (2019), the blending of ABLER (Advection Based Lagrangian Eulerian Regression, Hong
et al., 2012), a radar QPE extrapolation forecast, and TEEN (Taiwan Extended Ensemble Nowcasting, Huang et al.,
2016; Chen et al., 2016), a pattern similarity based numerical model member integration forecast, is capable of
generating a better performance in the first 2 hour of forecast. The performance is however lower than the source
forecasts in the later forecast times, and with higher precipitation intensity.

In this study, in addition to the ABLER and TEEN forecasts, the New-PM ensemble mean of WEPS (WRF-EPS,
Weather Research and Forecasting Model Ensemble Prediction System) and a radar assimilation short-term forecast
model RWRF (Radar-assimilated WRF) are included as source forecasts and are bias-corrected by FMM (frequency
matching method, Zhu, et al., 2015) technique before blending.

The results of the previous research, in which weights are computed from the dynamically updated mean absolute
error (MAE) by for the latest 6 forecast, is compared to other two weighting schemes in this study, including one
using the MAE derived from historical long-term statistics, and one given according to operation experiences by
expert forecasters.

The performance of the blended forecast of all three weighting schemes, with the four source forecasts, are evaluated
by MAE and ETS (equitable threat score) on the Taiwan terrestrial grid, conducted with case of the June 2019
torrential event. The results shows that (1) all three weighting schemes have generally lower MAE than the source
forecasts; (2) The designated weighting yield better performance than the dynamic and the fixed weight after the 4th
hour of the forecast, showing that the current error-weight formula is too conservative to assign high weights to
better-performing forecasts.

Keywords: QPF, forecast blending, extrapolation forecast, numerical model



