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Abstract

With the improvement of numerical weather prediction models and the raise of multi-
model and ensemble forecasts concept, the average forecast error of tropical cyclone track
is continuously decreasing, which makes specifying the track forecast uncertainty much
more realistic. This study proposes using Bayesian Model Averaging (BMA) for
statistically integrate multi-model track forecasts along longitude and latitude separately.
The BMA predictive probability density function (PDF) of longitudinal or latitudinal
position is a weighted average of PDFs centered on the individual forecasts, where the
weights are estimated from models’ predictive performance over the training period.
Consequently, the BMA deterministic forecast of typhoon center can be obtained from the
expectation of PDF.

This method was applied to 2016 typhoon cases using NCEP (National Centers for
Environmental Prediction), ECMWF (European Centre for Medium Range Weather
Forecasts), JMA (Japan Meteorological Agency) and CWB (Central Weather Bureau)
Typhoon WRF models. Compare to the common equal-weighting consensus forecast, the
BMA expectation is better at 12-h, 24-h, 36-h and 48-h average forecast error according to
95% confidence interval T test. The 24-h and 48-h forecast error of typhoon position are
65 km and 110 km respectively. Furthermore, the improvement in BMA latitudinal position
forecast is larger than the longitudinal one because of the larger latitudinal deviation of
model forecasts availing BMA against distinct weightings according to model
performances. Consequently, the BMA PDF can distinguish the most likely typhoon
position from the others and be a powerful consensus probabilistic guidance for the CWB
typhoon forecasts operation.

Keywords: Probabilistic Typhoon Track Guidance, Bayesian Model Averaging. doi:
10.3966/025400022018064602003
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