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Reduction in position and intensity errors of typhoons (or hurricanes) is a vital forecast 

issue.  It turns out that some measurable improvements are possible from the superensemble 
methodology (Krishnamurti et al., 1999, 2000, 2001).  The current state of the multimodel data 
sets is far from ideal for performing such studies.  Nevertheless, we show in these experimental 
forecasts that this procedure can be very useful as an operational tool.   

 
Using currently available operational forecast data sets on the tracks and intensity of 

tropical cyclones over the Pacific Ocean for the years 1998, 1999 and 2000 we have constructed 
a multimodel superensemble, following our earlier work on the Atlantic hurricanes, Williford et 
al. (2002). The models included here comprise forecasts from the ECMWF, EMC/NCEP (AVN 
and MRF), NOGAPS, UKMET and JMA. The superensemble methodology includes a collective 
bias estimation from a training phase where a multiple regression based least square 
minimization principle for the model forecasts with respect to the observed measures is 
employed. This is quite different from a simple bias correction where a mean value is simply 
shifted. These bias estimates are described by separate weights at every 12-hour of forecasts for 
each of the member models.  Superensemble forecasts for track and intensity are then 
constructed up to 144-hr into the future using these weights.  Some 100 past forecasts of tropical 
cyclone days are used to define training phase for each basin.  

 
A summary of the mean track and intensity errors for the years 1998-2000 for the 

forecast phase of superensemble are shown in Figure 1 and Figure 2.  The position (Figure 1) and 
intensity (Figure 2) errors at 12-hour intervals are shown for the member models, ensemble mean 
and the superensemble for the entire Pacific Ocean region.   

Fig. 1  Mean Pacific Typhoon Intensity Errors for East Pacific, 1998-2000
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Fig. 2 Mean Pacific Typhoon Track Errors, East Pacific, 1998-2000
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We note that the skill from the superensemble is consistently high compared to the 

member models and the ensemble mean.  It is found that we can obtain skill improvements of the 
order of 61, 138, 159 and 198 km for the tropical cyclone position errors over the best models for 
forecasts at the end of days 1, 2, 3 and 4 respectively.  The intensity forecast skills (rms errors) at 
days 1, 2, 3 and 4 of forecasts by the superensemble exceed those of the best models by 5, 10, 13 
and 20 knots. 

 
This study appears to hold promise for possible use in real time typhoon forecasts.  The 

real time implementation of this methodology does require that we reduce or eliminate altogether 
the need for long training period from the early storms of the same year.  These are issues that 
need to be addressed by the real time forecast application group who wish to pursue this 
approach. 
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