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Table 1 List of the initial time for the second term of TYMIP-G7 (Modified from Nakano et al. [4])

Seq. # of cases Initial .tlme (0000UTC and IZOOUTC). Related tropical cyclones and tropical phenomena
Start time End time

1-10 2013/6/6 1200UTC 2013/6/11 0000UTC Yagi

11-19 2013/11/3 0000UTC 2013/11/7 0000UTC Krosa, Haiyan

20 —40 2014/7/27 1200UTC 2014/8/6 1200UTC Halong, Nakri

41-50 2015/3/7 0000UTC 2015/3/11 1200UTC MIJO, Pam, Bavi

51 -60 2015/6/27 0000UTC 2015/7/1 1200UTC BSISO, Chan-hom

6176 2015/8/13 1200UTC 2015/8/21 0000UTC Molave, Goni, Atsani

77 -85 2015/9/6 0000UTC 2015/9/10 0000UTC Kilo, Etau

MJO: Madden-Julian Oscillation
BSISO: Boreal Summer Intraseasonal Oscillation

based of the models in the first term. However, we could find the
improvements for MSSG and NICAM. Regarding MSSG, the
replacement of conventional bulk surface flux model [1] with the
Coupled Ocean—Atmosphere Response Experiment (COARE)
3.0 model over the ocean [2] [3] led to a solution to the issue on
extraordinary increases in precipitable water predicted during
the first term. The modification had a substantial impact on TC
track predictions. Regarding NICAM, a problem of division
by zero frequently occurred in its land surface model called
the Minimal Advanced Treatments of Surface Interaction and
Runoff (MATSIRO) during the first term. The bug was fixed so
that we conducted numerical experiments for some abnormal
cases in the first term again as well as the runs in the second
term. The impact of the bug fix on TC forecast is negligibly
small. The detail of experimental design will be described in the
literature [4].

3. Results

3.1 Track prediction
The TC track predictions by DFSM, MSSG and NICAM

showed better performances than the prediction by GSM
(Fig. 1). We also applied a multi-model ensemble mean (MME)

approach to TC forecast using the track predictions of the three
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Fig. 1 Errors of track predictions for GSM, DFSM, MSSG, NICAM and
MME (in the second term). Each gray bar indicates the number
of samples every forecast time (right vertical axis) (After Nakano
et al. [4]).

models and validate it based on RSMC Tokyo best track data.
Track prediction of MME realizes the smallest track errors for
forecast time (FT) = 84 - 120 h. The reduction rate by MME is
approximately 24 % for position errors at FT = 120 h compared
with that in GSM.

3.2 Intensity predictions

Figure 2 shows the time series of the average of predicted
central pressure through two terms from June 2015 to March
2016 with the standard deviations in each model based on
RSMC Tokyo best track data. The central pressure has a
relatively small bias in DFSM, MSSG and NICAM compared
with the error in GSM. This reveals that the three global 7-km
mesh models contribute to reduction in systematic positive
errors of predicted central pressures. The robustness is found
in the comparison between results of GSM and DFSM: High
resolution model realizes reduction in the systematic bias of
predicted TC intensity since there is no difference between GSM
and DFSM except for the horizontal resolution and dynamical
core. In Fig. 2, the MME TC forecast had the smallest bias
among the experiments with the smallest root mean square error.
This demonstrates the advantage of MME for TC forecasts.

Fig. 2 Same as Fig. 1 except for TC central pressures. Error bars
indicates the standard deviation of central pressure difference
between the prediction and JMA best track. (After Nakano et al.
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4. Concluding remarks

We statistically evaluated errors on TC track and intensity
predictions. We found the following four main results through
two terms from June 2015 to March 2016:

(1) We confirm statistical evidence of the advantage of high
resolution on the improvement of both TC intensity and
track predictions.

(2) We confirm that a Multi Model Ensemble mean (MME)
approach is a promising for further improvement of TC
intensity and track predictions.

(3) Predicting rapid intensification is still a challenging
issue for 7-km mesh global atmospheric models.

(4) Predicted TC structure quite differs among the three
models even though they had the same horizontal
resolution with a similar central pressure.

It should be noted that the advantage of high resolution

model for TC forecast depends on a TC case. Further
investigation is needed to utilize the advantage for improving

the global model and thus 5-day TC forecast.
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