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Evaluation of Tropical Cyclone Track Forecast Performance of ECMWF
and NCEP Ensemble Models from 2010 to 2019

QIAN Qifeng MAO Dongyan

National Meteorological Centre, Beijing 100081

Abstract: China Meteorological Administration (CMA) is one of the data exchange centers of global en-
semble forecasting system. Global ensemble forecast systems (GEFS), including the European Center for
Medium-Range Weather Forecasts (ECMWF), and the National Centers for Environmental Prediction
(NCEP) have been used in real-time operation of the National Meteorological Centre (NMC) of CMA since
2010. The application of multi-model has promoted the progress of tropical cyclone forecasting operation of
CMA. Based on the data of ECMWF and NCEP ensemble models from 2010 to 2019, we evaluate the per-
formance and systematic deviation of their track forecast performance in following aspects: intensity, mov-
ing speed, month, ocean area, landing and turning. The ensemble mean forecast errors of the two models
generally show a downward trend, and their systematic deviations are almost in the opposite directions.

Separately, ECMWF ensemble forecast has a southwest bias, while NCEP ensemble tends to be northeastward,
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and is larger than the former in number. At present, the track prediction performance of ECMWF ensem-

ble model is better than that of NCEP, especially for weak TCs and landing TCs. The results of the per-

formance evaluation and deviation analysis could also provide a reference for actual TC forecasts when there

are obvious differences between the products of the two ensemble models.
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Fig.1 Comparison of annual TC track forecast errors of ECMWF-EPS and NCEP-GEFS

ensemble means from 2010 to 2019

(Results of deterministic models are also given for comparison in same sample size)
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Fig.2 Scatter plot of mean AcSPRD and
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(The forecast lead time is labeled in each circle)
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Fig. 3 Systematic biases of ECMWF-EPS (red)
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track forecast error less than that of NCEP-GEFS
(color isoline) and the distribution
of total sample size (value)
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turning point definition
(When the 24 h average angle difference

of the TC track before and after P is —=45°, P is
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position are calculated)
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