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Total a+C (Obs. Yes) b+d (obs.No) | at+b+c+d (Total)
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ABSTRACT

In this study, we follow the work by Yeh et al. (2016) and thoroughly examine several QPF products
derived by different post processes on the ensemble members of the CWB (Central Weather Bureau) operational
WRF (Weather Research and Forecasting Model) ensemble prediction system (WEPS), including ensemble
mean, PM (Probability Matched Mean), NPM (modified PM by Yeh et al, 2016) and QPFPs (exceeding
probability of QPF or QPF percentile). Based on the statistical verification of 12-24 hour QPF during Mei-yu
season (May and June) in 2015 for all QPF products in Taiwan area, it is found that the overall threat score (TS)
and equitable threatscore (ETS) decrease with increasing rainfall threshold. The ensemble mean tends to over-

predict the light rainfall while under-predict the heavy rainfall, characteristic of an inhomogeneous decreased
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bias with increased thresholds. Skill scores of deterministic WRF (WRFD) are slightly lower than WEPS for
light rainfall, but higher for heavy rainfall. The result based on bias score also indicates that the rainfall is
slightly underestimated at all rainfall thresholds as compared to the observation. PM is slightly over-predicted
at most rainfall thresholds, but has a large bias at the extreme rainfall. NPM is similar to PM with less over-
prediction at most thresholds, especially for the extreme rainfall. Its unbiased or neutral nature makes NPM
as the best solution for WEPS. QPFPs show a decreasing bias with increasing probability, which are not
homogeneous as well. It also under-predicts QPFPs with probabilities up to 50% or above. QPFP20 or QPFP30
could be a good guidance thought it is overall over predict. For products derived from WEPS, it is found

ensemble mean, PM and NPM conserved the domain total water amount, but QPFPs are not.

In summary, NPM is the best solution for WEPS in theory and statistics, with characteristics of higher skill
score, higher probability of detection, lower false alarm rate and neutrally un-bias. Another important
guidance would be QPFP20 since the operation QPF tends to deliver a higher risk forecast with lower
probability. Finally, QPFP is suitable for probability-based decision making. And we may provide guidance for
applications of QPF products in the following three categories 1) high-risk with low probability: QPFP5 or
QPFP10; 2) higher risk with lower probability: QPFP20 or QPFP30; or 3) low risk with high probability:
QPFP50 or QPFP70.

Key Words: WEPS (WRF Ensemble System), QPF (Quantitative Precipitation Forecast), PM (Probability-
Matched Mean), NPM (New PM), QPFP (Exceeding Probability or Percentileof QPF)



