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Abstract

The ensemble mean forecast of an ensemble system will enhance the predictability than the
deterministic forecast. However, an ensemble mean forecast might miss the extreme value for it was
averaged from the ensemble member as well as it can be biased resulted from the configuration of the
ensemble system. For the ensemble wind speed forecast of the WRF Ensemble Prediction System
(WEPS), the individual member as well as ensemble mean forecast had demonstrated an over-forecast in
10-m wind speed. A probability match mean method was applied to reconstruct the probability density
function of wind speed base on the ensemble mean wind speed forecast. First, sorting the forecast wind
speed for each member and collecting the same rank from the ensemble members to be a new group.
Within the new group, we demonstrated 3 kinds of probability matched strategies
(mean/medium/minimum): (1) calculate mean value; (2) get the medium value; (3) get the minimum vale
of the new group. Finally, to replace the ensemble mean wind speed forecast with the value of the new
group.

This study demonstrated the benefits of probability match mean in 2 events, one is a month in
August, 2019 and the other is a week in July, 2020. The verification indicated that the probability
matched method with getting the minimum in the new group have the best performance. Comparing with
the original ensemble mean wind speed forecast, the probability matched wind speed can improve the
mean error about 50% to 77% as well as reduce the RMSE about 19% to 24 % - In addition, the
probability density function of the probability matched products can reduce the frequency of moderate
wind (2-6 m/s) and increased the frequency of light wind (~1 m/s).The former was highly forecast in the
original ensemble mean wind speed and the latter was less. To sum up, the probability match method can
successfully reconstruct the probability density function and improve the wind speed forecast.
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