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ABSTRACT

A complete ensemble prediction system is interpreted by 3 factors, i.e. deterministic solution, spread, and
probability. For a continuous variable, ensemble mean is usually the best solution. It is not, however, for
Quantitative Precipitation Forecast (QPF) because ensemble mean gets only higher scores for small to medium
precipitation but not for the heavy or extreme precipitation. A effect makes a smoothing QPF when averaging
among the ensemble dimension. Ebert (2001) thus proposed a solution, probability matched mean (PM), for
this problem. PM takes the relative special pattern of ensemble mean, but resamples the mean frequency as the
frequency of the ensemble itself regardless of the special and ensemble dimension. Using PM on the WEPS
in CWB, we found it over-predicts heavy to extreme QPF a lot because the nature of PM tends to match the

maximum value of the ensemble system.

The authors thus propose a NPM (new PM) method modified from PM. As the way to make PM, NPM
takes the relative special pattern as ensemble mean, and resamples the mean frequency as frequency averaging
from members’ frequency. We make this assumption because the truth for a well-defined ensemble system is
usually covered in the ensemble dimension. We thus assume the maximum precipitation is covered in members’

maximum QPF as well.

In this study, threat score (TS), equitable threat score (ETS) and bias score (BS) are introduced to verify
the ensemble system. Both for case study during Typhoon Soulik (2013) and for statistics of May and June 2015
which is defined as meiyu season in Taiwan, it is found both TS and ETS of ensemble mean QPF are slightly

better for light to medium threshold on QPF as compared to PM, NPM and deterministic WRFD as well.
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However, it loses its skill or has no skill for heavy to extreme QPF threshold. PM gets both the highest TS and
ETS for heavy or extreme rainfall, but its BS increases to 4 or higher for extreme rainfall forecast as well, which
means PM overestimates heavy to extreme rainfall threshold for 4 times over above to observation. The
performance of NPM has similar characteristics to PM except for the extreme cases. NPM keeps a higher
performance on heavy rainfall and reduces the weakness of overestimating extreme rainfall as compared to PM.
Based on this result, we would suggest NPM but not ensemble mean or PM as the best solution on QPF for the

ensemble system.

Key Words: EPS (Ensemble Prediction System), QPF (Quantitative Precipitation Forecast),
PM (Probability-matched mean), NPM (New PM)
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