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Verification and Analysis on Tropical Cyclone Ensemble Forecast of
European Centre for Medium-Range Weather Forecasts from 2009 to 2015
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Abstract: The verification and analysis on tropical cyclone (TC) ensemble forecast of European Centre for
Medium-Range Weather Forecasts (ECMWEF) over western North Pacific in 2009 — 2015 are given from
four aspects. The results show that the capability of ensemble forecast on TC tracks has been improving
annually, but the intensity forecasting is always weak. The stronger the TCs are, the more accurate the
ensemble forecasts of TC moving speed and moving direction are, though the forecasted speed is slow and
the forecasted direction turning leftwards exists, whereas the forecasted intensity is weaker. On the other
hand, the steering flow of TCs is classified into three grades. When the steering flow is weak, the TC
moves slowly, and the direction forecasting is uncertain; when the steering flow is strong, the TC moving
direction forecasting is reliable, but the speed forecasting is not good enough. As to the TCs over South
China Sea classified according to three different types of tracks, the speed and direction ensemble forecas-
ting errors would be small in westerly and northwesterly tracks, but would be large in westerly to north-
erly tracks. For the TC with westerly to northerly tracks, the direction forecasting has large spread before
turning northerly, while the moving direction would be stable after turning northerly.
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The annual mean absolute distance errors

Fig. 1
of ensemble forecast from 2009 to 2015
(Bars represent mean absolute errors, and

the values represent mean decreasing

amplitude by linear fitting)
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Fig.2 The mean speed and direction errors of ensemble forecast under

the influence of different types of steering flow from 2009 to 2015

(a) speed errors (error™>0 represents forecasting too fast, and

error<0 represents forecasting too slow) ,

(b) direction errors (error>0 represents forecasting rightwards,

and error<<0 represents forecasting leftwards)
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Table 1 The ratio of mean error samples of ensemble forecast under the influence
of different types of steering flow from 2009 to 2015

g5 A 12 h 24 h 36 h 48 h 60 h 72 h 84 h 96 h 108 h 120 h
& 0.91]0.98 0.75/0.97 0.78]0.96 0.72/0.94 0.62]0.88 0.65[0.97 0.63/0.84 0.67]0.85 0.64/0.85 0.54[0.97
i 55 0.95[1.05 0.90]0.96 0.86]0.99 0.98/1.06 0.89[1.18 1.05/0.88 1.08[0.93 1.01]0.84 0.88|1.07 1.04]|1.34
A 38 0.62[0.53 0.50[0.52 0.44]0.58 0.49/0.58 0.47[0.55 0.44[0.58 0.44[0.58 0.39]0.60 0.39/0.52 0.36[0.51
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Note: left values: samples ratio of forecasting speed faster and slower, right values: samples ratio of forecasting direction rightwards and left-

wards.
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Table 2 The ratio of mean speed and direction error samples of ensemble

forecast in different grades of TCs intensity from 2009 to 2015

TC %% 12 h 24 h 36 h 48 h 60 h 72 h 84 h 96 h 108 h 120 h
TD 0.86/0.56 0.77][0.55 0.74]0.54 0.67[0.57 0.85/0.68 0.94[0.78 0.77/0.68 0.90/1.00 1.00]0.56 0.65[0.59
TS 0.80[0.73 0.57]/0.66 0.67]0.67 0.73/0.66 0.64]0.73 0.68[0.64 0.69]/0.67 0.64]0.67 0.64/0.67 0.67]0.60
STS 0.89/0.86 0.76[0.78 0.59]0.88 0.58[0.82 0.57/0.75 0.55/0.74 0.60[0.60 0.45/0.53 0.51]0.61 0.48[0.89
TY 0.63/1.00 0.63[1.01 0.58/1.00 0.59[1.01 0.63/1.01 0.50[1.01 0.52]1.02 0.57/1.00 0.43]1.02 0.49[1.00
STY 0.79/0.88 0.74]0.84 0.66]0.73 0.74[0.79 0.64/0.70 0.67[0.89 0.66/0.87 0.61/0.76 0.65]/0.68 0.57[0.54

SuperTY  0.94[0.96 1.00[/0.74 0.79]0.81 0.91/0.86 0.59[0.97 0.83[0.93 0.73/0.84 0.75]0.71 0.58/0.48 0.65[0.50

E: R L

Note: Same as Table 1.
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Three types of TCs tracks over the South China Sea

Fig. 3

(a) westerly tracks, (b) northwesterly tracks., (c) westerly-northerly tracks
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Fig. 4 The mean speed errors (a) and direction errors (b) of ensemble forecast of three types

of TCs tracks over South China Sea from 2009 to 2015
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Table 3 The ratio of weak and strong mean error samples of ensemble forecast for the lowest pressure of center

in different grades of TC intensity from 2009 to 2015
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