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Tropical Cyclone Track Forecasts using NCEP-GFS with Initial Conditions
from Three Different Analyses
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Synopsis

Tropical cyclone (TC) track forecast experiments were conducted using the National
Centers for Environmental Prediction (NCEP) Global Forecast System (GFS) with the
initial conditions from three numerical weather prediction centers, NCEP, the European
Centre for Medium-range Weather Forecasts (ECMWF) and the Japan Meteorological
Agency (JMA), to distinguish between TC track forecast errors attributable to the initial
state and those attributable to the model. The average position error was reduced by
replacing the initial conditions. The northward recurvature of Lupit (2009) was
reproduced with initial conditions from NCEP and ECMWF, but not with those from
JMA, indicating sensitivity to the initial state. The sensitivity to both the model and the
initial state was found, however, for the northward bias of Parma (2009). Insensitivity to
the initial vortex structures in the predicted tracks for Parma indicates that the error in
the steering flow contributes to the northward bias.
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Fig. 1 Annual average position errors of 1- to 5-day
TC track predictions of JMA forecast. The
verification area is the western North Pacific (JMA,
http://www.data.jma.go.jp/fcd/yoho/typ_kensho/typ_
hyoka_top.html).
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Fig. 2 Position errors (left vertical axis, solid line)
from 0 to 5 days of NCEP (green), ECMWF (blue)
and JMA (red) forecasts, and the number of samples
(right vertical axis, dashed line). The analysis is
verified 22 TCs that occurred in the western North
Pacific during 2009.
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Fig. 3 As in Fig. 2, but for (a) GFS-NI (green), GFS-EI (blue), and ECMWF forecasts (cyan), (b) GFS-NI (green),
GFS-JI (red), and JMA forecasts (magenta).
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Fig. 4 TC track predictions by GFS-NI (green), GFS-JI (red), and JMA (magenta) and the observed track (black)
for Lupit, initiated at (a) 12UTC on 20 October 2009, and (b) 12 UTC on 21 October 2009. The triangles are

plotted along each track every 24 hours.
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Fig. 5 Time series of (a) the zonal component and (b) the meridional component of the translation speed of
Lupit (blue) and the steering flow (green) with vertical lines indication the recurvature time.
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Fig. 6 Time series of the meridional component of the translation speed of Lupit (blue) and the steering flow
(green) for (a) GFS-NI and (b) GFS-JI initiated at 12UTC 20 October 2009. The vertical line indicates the

recurvature time.
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Fig. 7 TC track predictions by GFS-NI (green), GFS-JI (red), and JMA (magenta) and the observed track
(black) for Parma , initiated at (a) 12UTC on 29 September 2009, and (b) 12 UTC on 30 September 2009.
The triangles are plotted along each track every 24 hours.
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Fig. 8 The east-west (from right to left) cross section of potential vorticity (the unit is PVU) of (a) NCEP
initial condition and (b) JMA initial condition for Parma, initiated at 122UTC 30 September 2009.
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Fig. 9 TC track predictions by GFS from (a) NCEP initial condition (green) and initial condition with IMA
vortex component embedded in NCEP environmental component (red), (b) JMA initial condition (green)
and initial condition with NCEP vortex component embedded in JMA environmental component (red) for
Parma, initiated at 12 UTC on 30 September 2009. The black lines indicate the observed tracks and the

triangles are plotted along each tracks every 24 hours.
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